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UNCLASSIFIED
FY 2002 RDT& E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601152N
PROGRAM ELEMENT TI TLE: I n-House Laboratory | ndependent Research (ILIR)

(U COST: (Dollars in Thousands)

PRQIECT

NUMBER &  FY 2000 FY 2001 FY 2002

TI TLE ACTUAL ESTI MATE  ESTI MATE
0601152N 15, 262 16, 193 16, 291

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program sustains U. S. naval science and technol ogy (S&T)
superiority, provides new technol ogi cal concepts for the nmmintenance of naval power and national security, and hel ps
avoid scientific surprise, while exploiting scientific breakthroughs and providi ng opti ons for new Future Naval
Capabilities (FNCs). It responds to S&T directions of the Department of the Navy (DON) Integrated Warfare Architecture
Requi renents (I WARs) for long term Navy and Marine Corps inprovenments, is in consonance with future warfighting concepts
and doctrine devel oped at the Naval Warfare Devel opnent Command and the Marine Corps Conbat Devel opnment Conmand, and
enabl es technol ogies to significantly inprove the JCS' s Future Joint Warfighting Capabilities. It is managed by the
Chief Scientist of the Ofice of Naval Research and executed by the Conmanding Officers (COs) and Technical Directors
(TDs) of the Naval Warfare Centers, Navy Personnel Research and Devel opnent Center, and Bureau of Medicine and Surgery

| aboratories.

The vision of the DON S&T strategy is "to inspire and guide innovation that will provide technol ogy-based options for
future Navy and Marine Corps Capabilities”, where "lInnovation is a process that couples D scovery and Invention with
Expl oitation and Delivery". DON Basic Research, which includes scientific study and experinentation directed toward

i ncreasi ng know edge and understanding in national-security related aspects of physical, engineering, environnental and
life sciences, is the core of Discovery and Invention. Basic research projects are devel oped, nanaged, and related to
nore advanced aspects of research in sone hundred-plus technol ogy and capability-related 'thrusts', which are
consolidated in 22 Research Areas. These in turn support the najor notivational research focus areas of the Navy and
Mari ne Corps after Next: naritinme and space environnents that inpact operational capability, information

sci ence/ knowl edge managenent in network-centric operations, sensors and el ectronic systens for surveillance and tactica
applications, energy/ power/propul sion for performance gain and sustai nment advanced air/surface/undersea and nulti-

envi ronnent Naval platforns design/signature reduction, and superior human perfornmance/training/care of Sailors and
Mari nes.

This portion of the DON Basic Research Program provides participating Navy Centers and Laboratories with funding for
basi ¢ research to support the execution of their assigned m ssions, for devel opi ng and nmintaining a cadre of active
research scientists who can distill and extend results fromworl dwi de research and apply themto naval problens, to

R-1 Line Item1
Budget Item Justification
(Exhibit R 2, page 1 of 3
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UNCLASSIFIED
FY 2002 RDT& E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601152N
PROGRAM ELEMENT TI TLE: I n-House Laboratory | ndependent Research (ILIR)

pronote hiring and devel opnent of new scientists, and to encourage col |l aboration with universities, private industry,
and other Navy and DOD | aboratories, in particular the corporate Naval Research Laboratory (NRL).

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within BASI C RESEARCH, Budget Activity 1, because it
supports pursuit of fundamental know edge for the solution of identified mlitary problens.

(U) PROGRAMS PLANS AND ACCOWPLI SHMENTS: Navy | LIR procedures were revised in FYOO to further encourage collaboration and
the participation of new scientists, to relate the programnore closely to the overall DON S&T strategy and the ONR/ NRL
thrusts, and to strongly encourage projects conprising teans of investigators that are of sufficient scope and risk to

have a potentially significant inpact on DON priorities. It is expected that this change will be acconpani ed by
additional S&T initiatives between ONR and the Naval Warfare Centers and | aboratories in FY02, with the objective of
facilitating 'disruptive' approaches to innovation to inprove Fleet/Force capabilities and reduce vulnerabilities. ILIR

status, results, and managenent are reported annually to the Deputy Under Secretary of Defense (Science and Technol ogy).

ILIR projects are selected by Center/Lab COs and TDs near the start of each FY through internal conpetition. Projects
typically last 3 years, and are generally designed to assess the feasibility of new |lines of research. Successfu
efforts attract external, conpetitively awarded fundi ng. Because the Warfare Centers and Labs enconpass the full range
of naval technology interests, the scope of ILIRtopics parallels that of ONR, per the list of ‘Continue’ itens in the
R2 for 0601153N, Defense Research Science. In FY00, about 50 projects were conpleted and 80 initiated. Acconplishnents
in conpleted projects included higher speed field effect transistors, inproved underwater commruni cati ons (Tel esonar),
techni ques for biochem cal deconpression and nodul ati on of oxygen toxicity for divers, several new signal processing
techni ques and al gorithns (for anti submari ne warfare, conputational fluid dynam cs, and commruni cati ons), new functi onal
energetic and structural nmaterials and i nproved understanding of material properties, new designs for optical and
acoustic sensors, and advances in fuels, fuel cells, and battery technol ogi es. Exanples of new projects that started in
FYO0 and continued in FYO1l i nclude mcroenul sions for biological decontam nation, bistatic acoustic scattering,
application of chaos theory to diesel conbustion, matched field tracking for feature extraction in ASW nmapping of
underwat er hunman sounds, advances in | aser and spin-density-wave dielectric materials, a new spectral wave nodel,

dat a/ knowl edge nmining in R& and command and control, w deband antenna design for subnmarine conmunications, and kinetics
of energetic materials.

(U PROGRAM CHANGE SUMVARY:

R-1 Line Item1
Budget Item Justification
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FY 2002 RDT& E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601152N

PROGRAM ELEMENT TI TLE: I n-House Laboratory | ndependent Research (ILIR)

UNCLASSIFIED

DATE: June 2001

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 15, 544 16, 343 16, 494
Adj ust ments from FY 2001 President's Budget:
Pr ogr am Adj ust nent 0 -23
NWCF Rat e Adj ustnents 0 0 -191
Congr essi onal Resci ssi on -61 - 150 0
SBI R Adj ust nment -15 0 0
Executi on Adj ust ment -206
Non- Pay Inflation Adjustnents 11
FY 2002 President’s Budget Subm ssion 15, 262 16, 193 16, 291

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
(U) 0601153N Def ense Research Sci ence

(U) NON NAVY RELATED RDT&E:

(U) 0601101A In-House Laboratory Independent Research (Arny)
(U) 0601101F In-House Laboratory Independent Research (Air Force)

(U SCHEDULE PROFILE: Not applicable.
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601153N
PROGRAM ELEMENT TI TLE: Defense Research Science

(U COST: (Dollars in Thousands)

PRQIECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE  ESTI MATE

0601153N 351, 867 377,642 389, 829

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: . This program sustains U. S. naval science and technol ogy (S&T)
superiority, provides new technol ogi cal concepts for the nmintenance of naval power and national security, and hel ps
avoid scientific surprise, while exploiting scientific breakthroughs and providing opti ons for new Future Naval
Capabilities (FNCs). It responds to S&T directions of the Department of the Navy (DON) Integrated Warfare Architecture
Requi renents (I WARs) for long term Navy and Marine Corps inprovenments, is in consonance with future warfighting concepts
and doctrine devel oped at the Naval Warfare Devel opnent Command and the Marine Corps Conbat Devel opnment Conmand, and
enabl es technol ogies to significantly inprove the JCS' s Future Joint Warfighting Capabilities. It is managed by the

O fice of Naval Research (ONR) through Program O ficers at ONR Headquarters, and the base program of the corporate Nava
Research Laboratory (NRL).

The vision of the DON S&T strategy is "to inspire and guide innovation that will provide technol ogy-based options for
future Navy and Marine Corps Capabilities”, where "lnnovation is a process that couples D scovery and Invention with
Expl oitation and Delivery". DON Basic Research, which includes scientific study and experinentation directed toward

i ncreasi ng know edge and understanding in national-security related aspects of physical, engineering, environnental and
life sciences, is the core of Discovery and Invention. Basic research projects are devel oped, nanaged, and related to
nore advanced aspects of research in sone hundred-plus technol ogy and capability-related 'thrusts', which are
consolidated in 22 Research Areas. These in turn support the najor notivational research focus areas of the Navy and
Mari ne Corps after Next: naritinme and space environnents that inpact operational capability, information

sci ence/ knowl edge managenent in network-centric operations, sensors and el ectronic systens for surveillance and tactica
applications, energy/ power/propul sion for performance gain and sustai nment, advanced air/surface/undersea and multi -
envi ronnent Naval platforns design/signature reduction, and superior human perfornmance/training/care of Sailors and
Mari nes.

Key aspects of the programare the four ONR Grand Chal | enges which "inspire and guide' the direction of research: Nava
Battl| espace Awareness, Electric Power Sources for the Navy and Mari ne Corps, Naval Materials by Design, and

Mul tifunctional Electronics for Intelligent Naval Sensors; and the National Naval Responsibilities (NNRs), fields upon
which a wi de range of fundamental naval capabilities depend, and in which ONRis and likely will remain the principal US
research sponsor. NNRs are ratified only after close scrutiny, and currently conprise Ocean Acoustics (starting FY99)
and Underwat er Weapons (starting FYO2) wth ongoi ng assessment of Naval Architecture and Hydrodynam cs.

R-1 Line Item2
Budget Item Justification
(Exhibit R 2, page 1 of 5
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601153N

PROGRAM ELEMENT TI TLE: Defense Research Science

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within BASI C RESEARCH, Budget Activity 1, because it
supports pursuit of fundamental know edge for the solution of identified mlitary problens.

(U PROGRAMS PLANS AND ACCOVPLI SHVENTS: Basic research in each ONR thrust includes a continuing core programto advance

the state of know edge and maintain top talent with interest and skill in naval problens. Core prograns are
suppl enented by initiatives at the ONR/NRL, departnment, or division level, to explore prom sing new avenues or take
advant age of breakthroughs and potentially disruptive technologies. Initiatives typically last 2 to 5 years. Here we

di splay a selection of significant initiatives, including the potential start of new NNRs; many fewer starts than

conpl etions are shown in this subnission because of the newness of this approach and the tendency for successful
initiatives to spark enhancenents in the core, and because of the institution of new processes (e.g., NNRs, new focusing
prograns in mechanics and naterials, reconstruction of nany prograns) in response to the FY02 start of the FNCs.

FYOO - $351, 867 FYol - $377, 642 FYo2 - $389, 829
Conpact man portabl e power U tra-w de band LPI Conmms in the MOUT environnent
suppl i es (USMO) comrs ( USMC) (USMO)
Control of multiple autononous Nat i onal Nanosci ence Arabi an Gul f Dynanmics
vehi cl es Initiative Dual dr ai n, rmgneti cal | y
Bul k Nanoscal e Structural Conput ati onal Materials control | ed FETs
Material s Uncertainty in Naval Col | ective behavior of
Human behavi or in nodeling and Batt| espace Awareness col I aborating robots
Initiate sinul ation Physi cs based nodel i ng NNR i n Under sea Weapons
Geol ogic Clutter Conpl i ant conputi ng NNRs i n Hydrodynam cs/ Naval
Air-Sea Interaction at Mal ari a Vacci ne Architecture, and Underwat er
Ext renTes ) ) Mobi | e Augnented Real ity V\éappnry o ) )
Vi sual i zati on of uncertainty NNR in Precision Time and Tine
Low noise in GaN I nterval (Proposed)
| rmune response duri ng NNR i n divi ng nmedi ci ne (Pr Oposed)
henor r hage
Mat hemat i cs, Conputer and Mat hemati cs, Conputer and Mat hemati cs, Conputer and
I nformati on Sci ences I nformati on Sci ences I nformati on Sci ences
Cont i nue El ectronics and el ectronic El ectronics and el ectronic El ectronics and el ectronic
material s materi al s materi al s
Conmruni cat i ons Conmuni cat i ons Conmuni cat i ons
*RF and *EQ' | R sensors RF and EQ I R sensors RF and EQ' I R sensors
R-1 Line Item2
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BUDGET ACTIVITY: 1

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0601153N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Defense Research Science

DATE: June 2001

Batt| espace Environnents;
oceanogr aphi ¢ and
met eor ol ogi cal processes

Si gnal Processing
Acousti cs
Physi cal and Chemi cal sciences

Functional and Structural
Material s

Hydr onechani cs

Naval Architecture

Energetics and Conbustion
Conbat Casualty Care

Avi ation and Undersea Medi ci ne

Cognitive, neural and
bi onol ecul ar sci ence

Roboti cs

Mari ne Mammal s

Envi ronnment al ni crobi ol ogy
Fuel s and power sources
Nonl i near dynanics
Research I nstrumentation

Graduat e Education and
Post doct oral Fel | owshi ps

*HBCU/ M / TCU Educati on

Batt| espace Environnents;
oceanogr aphi ¢ and
net eor ol ogi cal processes

Si gnal Processing
Acousti cs
Physi cal and Chemi cal sciences

Functional and Structura
Material s

Hydr onechani cs

Naval Architecture

Energeti cs and Conbustion
Conbat Casualty Care

Avi ation and Undersea Medi ci ne

Cogni tive, neural and
bi onpl ecul ar sci ence

Roboti cs

Mari ne Mammal s

Envi ronnent al m crobi ol ogy
Fuel s and power sources
Nonl i near dynami cs
Research I nstrunentation

Graduat e Education and
Post doct oral Fel | owshi ps

HBCU M / TCU Educati on

Batt| espace Environnents;
oceanogr aphi ¢ and net eor ol ogi ca
processes

Si gnal Processing
Acousti cs
Physi cal and Chemi cal sciences

Functional and Structura
Material s

Hydr onechani cs

Naval Architecture

Energeti cs and Conbustion
Conbat Casualty Care

Avi ation and Undersea Medi ci ne

Cogni tive, neural and
bi onpl ecul ar sci ence

Roboti cs

Mari ne Mammal s

Envi ronnent al m crobi ol ogy
Fuel s and power sources
Nonl i near dynami cs
Research I nstrunentation

Graduat e Education and
Post doct oral Fel | owshi ps

HBCU M / TCU Educati on

Coastal Benthic Optical
Properties

Sandy Duck Nearshore
Experimental Series

Hi gh Frequency Benthic
Acoustic Scattering

Si C | ow power switching
Non-linear filtering for

Shoal i ng Wave Dynami cs via Renpte

Sensi ng
Angstrom materi al s
Vol unetric visualization

Conplete Conpl i ant substrates, *FET tracki ng
resonant tunneling Condi ti on-based mai nt enance
Mechani sns of non-freezing Mechani sns of henorr hagic
cold injury shock
R-1 Line Item2
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601153N
PROGRAM ELEMENT TI TLE: Defense Research Science

SBIR FY0O FYO1 ($6, 759K) FY02

Portion of extramural program
reserved for Small Business

| nnovati on Research assessnent
in accordance with 15 USC 638.

* RF=Radi o Frequency; EQ | R=El ectro-Optic/Infrared; HBCU M/TCU= Historically Black Colleges and Universities/Mnority
Institutions/Tribul Colleges and Universities; FET=Field Effect Transistor

(U) PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President’s Budget 358, 757 381, 139 376, 751
Adj ustments from FY 2001 President’s Budget:
Progr am Adj ust ment 0 0 3,737
NWCF Rat e Adj ustnents 1, 849
Congr essi onal Resci ssi on -1, 405 - 3,497 0
Federal Technol ogy Transfer -22 0 0
SBI R Adj ust ment -5,910 0 0
Executi on Adj ust nment 447
Non- Pay Inflation Adjustments 492
FY 2002 President’s Budget Subm ssion 351, 867 377, 642 382, 829

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Fundi ng: Not Applicable.
(U) Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMMARY: Not Appl i cabl e

(U) NAVY RELATED RDT&E:
(U PE 0601152N I n-House | ndependent Lab Research

(U) NON NAVY RELATED RDT&E:
(U PE 0601102A Defense Research Sci ences (Arnmny)
(U PE 0601102F Defense Research Sciences (Air Force)
R-1 Line Item2
Budget Item Justification
(Exhibit R 2, page 4 of 5
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 1 PROGRAM ELEMENT: 0601153N
PROGRAM ELEMENT TI TLE: Defense Research Science

Activities are coordinated through Defense S&T 6.1 Reliance Scientific Planning G oups

(U SCHEDULE PROFILE: Not applicable.

R-1 Line Item2
Budget Item Justification
(Exhibit R 2, page 5 of 5
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602114N

PROGRAM ELEMENT TI TLE: Power Projection Applied Research
(U COsST: (Dollars in Thousands)

PROJECT
NUMBER &  FY 2000 FY 2001 FY 2002
TI TLE ESTI MATE ESTI MATE ESTI MATE

*x *x 66, 322

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and FY
2001 were funded in PEs 0602111N, 0602122N, 0602232N, 0602233N, and 0602234N.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project addresses the technol ogy issues involving the
Navy’'s capability to project naval power on the broad seas and in the littoral regions. In particular the technol ogy
devel oped in this project will support Navy power projection requirements related to fleet defense and protection of
naval assets in the littoral area, naval strike operations against critical shore targets, and support for Naval
expedi tionary forces ashore. The fleet defense and protection thrust includes technol ogy devel opment related to Air
Superiority, Ship based defense, and Unmanned Air Vehicles (UAV' s) which is part of the Autonomous Qperations (AO
Future Naval Capabilities (FNC). The Expeditionary support work includes Naval Fire Support (NFS), Surveillance and
d obal Positioning System (GPS), Unmanned Ground Vehicles (UGY s) research, and Unmanned Undersea Vehicles (UUW). The
Naval Strike thrust includes technology related to the Tine Critical Strike (TCS) FNC, precision strike, and UAV s.

(U Due to the nunber of efforts in the PE, the prograns described are representative of the work included in the PE.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH, Budget Activity because it
i nvestigates technical advances with possible applications toward solution of specific Naval problens, short of a major
devel opnent effort.

R-1 Line Item4
Budget Item Justification
(Exhibit R-2, page 1 of 10)
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602114N
PROGRAM ELEMENT TI TLE: Power Projection Applied Research

(U PROGRAMS PLANS AND ACCOWPLI SHMVENTS:

(U Fleet Defense & Air Domi nance: The focus of this thrust is on those technologies that will support defense of the
fleet in the littoral area and to provide for air dominance in all of the operating areas that Naval forces will operate
in the future. Technol ogy areas include: advanced Air-to-Air (A-A) mssile seeker and propul sion technol ogies, Infrared
focal plane arrays (I RFPA) for target detection, advanced warhead and fuzzes for use agai nst high speed maneuvering
threats, Radi o Frequency (RF) photonics to increase bandwi dth and reduce size/wei ght of phased array detectors, radar
detection technology in clutter, and advanced Counter-Counter Measure (CCM techniques for inproved mssile perfornance.

FY0O FY01 FY02 $9, 820
Network centric air doni nance - Physics based lethality - Air and sea doni nance weapons
weapon concepts prediction for reactive t echnol ogy devel oprent .
Initiate Next Generation Dual range Air war heads
to Air (A-A) nmissile concept - 8 to 12 umtransnmtting fibers
Term nal defense concepts for - Air and sea dom nance
Asymretric threats Technol ogy payoff anal yses
Al'l aspect A-A Radar Seeker - Network centric air dom nance - Physics based lethality
based on surface wave missile weapon prediction for reactive warheads
body. . CCM t echni ques agai nst . 8-12 umtransnitting fiber
Count er - Count er Measure (CCM Pyrophoric countermeasures. . CCM t echni ques agai nst Pyrophoric
techni ques agai nst Pyrophoric - Point target against ground count er neasur es.
Copnt €rnmeasures. ] clutter IR seeker database. . Poi nt tar get agai nst ground
Poi nt target against ground - Advanced rocket propul sion clutter IR seeker database.
clutter Infrared (IR seeker technol ogy devel opnent . Network-centric air dom nance
dat abase. . (1 HPRPT) . weapon.
Cont i nue Advanced rocket propul sion - Advanced propel lant . Advanced rocket propul sion
technol ogy devel opment. Al so formul ati on and i ngredi ent t echnol ogy devel opnent.
known as |ntegrated High resear ch Ad q Y ¢ lati
Perf or mance Rocket Propulsion | g, lse | ' vanced propellant Tormulation
ort pulse |laser target and i ngredient research
Technol ogy (1 HPRPT) program detection fuse Ul t tral | REPAS
i spectra
Advanced propel [ant = . High Speed nodul ators, Milti- P
formul ati on and i ngredient spectral | RFPAs
research
Tenporal sea glint clutter
rejection signal processing
Short pul se | aser target

R-1 Line Item4
Budget Item Justification
(Exhibit R-2, page 2 of 10)
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

UNCLASSIFIED

PROGRAM ELEMENT: 0602114N
PROGRAM ELEMENT TI TLE:

Power Projection Applied Research

DATE: May 2001

detection fuse

I ntegrated ai ned war head
devel opnent

Cunul ative danage lethality
proj ection.

H gh Speed nodul ators, Milti -

spectral | RFPAs

Md IR Quantum Wall (QN and
fiber lasers, photonic
transmitters and receivers

Conpl et e

Fi xed ai ned ordnance lethality

assessnent

Envi ronmental | y Adaptive
Sensitivity Time Control for

Mul ti-Function Radar for ship

def ense.
W debandwi dt h RF seeker

3to 5 umtransmtting fibers

Al'l aspect A-A Radar Seeker
Next Generation Dual range A-A
m ssile

Term nal defense concepts for
Asymmetric threats

Tenporal Sun dint Cutter
rejection signal processing

I ntegrated ai ned war head
devel opnent

Cunul ative danmmge lethality
prediction

Md IR QVWand fiber |asers,

photonic transmtters and
receivers

Short pul se | aser target
detection fuse

Hi gh speed nodul ators

Air and sea dom nance Technol ogy
payof f anal yses

R-1 Line Item 4

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

(U Naval

Precision Strike Operations:

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT TI TLE

PROGRAM ELEMENT: 0602114N

The focus of this thrust

UNCLASSIFIED

Proj ection Applied Research

DATE: May 2001

is on those technol ogies that will support Nava

Precision Strike Operations and provide the Navy of the future the ability to quickly locate, target, and strike

critica

enabl e rapi d enpl oynent of

targets ashore.
Vehicles (UAV) to locate, identify, and target critica
| ong range precision strike weapons,

enemny resources and weapons,

Sone of the technol ogi es enpl oyed to support the Navy strike capability include: Unnanned Air
rapi d targeting technologies to
smart/ hi gh speed weapons to support the attack of tine

critical targets, and inproved explosives with energetic capabilities that will inflict greater danage agai nst the
target.
FY0O0 FY01 FY02 $34, 642
Concepts for selective effects Weapon perfornmance anal yses to Devel opnent of system and
based munitions counter mnoving targets. associ at ed sensor processing to
Devel op advanced propul sion enabl e adaptation and independent
techni ques for surface actions
| aunched weapons Devel opnent of secure jam
Acti ve conbustion control resi stant conmuni cations |inks
techni ques for advanced and architecture for networking
weapons and multi-vehicle ops.
Cook of f nodel validation UAV si gnature managenent,
st udy bal I'i stic hardening, nodul ar
Navy uni que propul si on payl oad, and hybrid-electric
concepts for UAV operations power prelimnary devel opnent
Initiate fromsurface fleet UAV propul si on and power

UAV mi ssion pl anni ng,

noni toring control prototype
Defi ne requirenments and

i nt egrate Radi ati on hardened
codes into database; devel op
nodel i ng codes for solid
propel | ant boost notors
ignition and flight
performance; devel op

Conput ati onal Fluid

Devel opment (CFD) software for
flight performance prediction

t echnol ogy devel opnment for Navy
UAV.

Sel ective effects weapons
conmponent s

Prototype aircraft based weapon
control data link

R-1 Line Item 4

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 4 of 10)




BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT TI TLE:

PROGRAM ELEMENT: 0602114N

UNCLASSIFIED

Proj ection Applied Research

DATE: May 2001

Cont i nue

Advanced sensor, optics, and
circuit design based on insect
physi ol ogy.

Phased array radi o frequency
(RF) seeker antenna based on
Mcro El ectrical Mechanica
Systens (MEMS) phase shifters

Aut omat i ¢ weaponeering too
for real tine strike ops

Configurabl e Automati c Target
Recogni tion (ATR) and Tar get
recognition prediction

al gorithm for Laser Radar
term nal hom ng seeker

Advanced dat abase structure
for precision guided nunitions

H gh Energy Density Materials
(HEDM) weaponi zati on

Survi vabl e Expl osi ve
penetration

H gh speed weapon system
integration, airfrane design
advanced control system
research, ordnance

i nvestigation, and heat
transfer technol ogy

i nvestigation.

Coordi nation with other
agencies in the devel opnent of
joint UAV Technol ogy Goal s and
| everagi ng of technol ogy

i nvestment s

Concepts for selective effects
based munitions

Devel op advanced propul sion
techni ques for surface
| aunched weapons

Active conbustion contro
techni ques for advanced
weapons

Navy uni que propul sion
concepts for UAV operations
fromsurface fl eet

UAV m ssi on pl anni ng,

noni toring control prototype
Advanced sensor, optics, and
circuit design based on insect
physi ol ogy.

Phased array RF seeker antenna
based on MEMS phase shifters
Aut onat i ¢ weaponeering too
for real tine strike ops
Configurabl e ATR and Tar get
recognition prediction

al gorithm for Laser Radar
term nal hom ng seeker

Hi gh Energy Density Materials
weaponi zati on

Survi vabl e Expl osi ve
penetration

H gh speed weapon system

i ntegration, airfranme design

Coordi nation with other agencies
in the devel opnent of joint UAV
Technol ogy Goal s and | everagi ng
of technol ogy investnents

Devel op advanced propul sion
techni ques for surface | aunched
weapons

Active conbustion contro
techni ques for advanced weapons

Navy uni que propul si on concepts
for UAV operations fromsurface
fleet

Advanced sensor, optics, and
circuit design based on insect
physi ol ogy.

Phased array RF seeker antenna
based on MEMS phase shifters

Configurabl e ATR and Tar get
recognition prediction algorithm
for Laser Radar term nal hom ng
seeker

Hi gh speed weapon system

i ntegration, airfranme design
advanced control systemresearch
ordnance investigation, and heat
transfer technol ogy

i nvestigation.

Hi gh Energy Density Materials
weaponi zati on

Survi vabl e Expl osive penetration
UAV m ssion planning, nmonitoring
control prototype

Define requirenments and i ntegrate
radi ati on hardened codes into
Qataba§¢i develpp npdgling codes
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advanced control system
research, ordnance

i nvestigation, and heat
transfer technol ogy

i nvestigation.

Defi ne requirenents and

i ntegrate Radiation hardened
codes into database; devel op
nodel i ng codes for solid
propel | ant boost notors
ignition and flight
performance; devel op CFD
software for flight
perfornmance prediction

for solid propellant boost nobtors
ignition and flight performance;
devel op CFD software for flight
performance prediction H gh speed
mul ti node ordnance

Conpl et e

Defi ne UAV Aut ononous
operations program pl an

| everagi ng technol ogi es from
i ndustry, government and
academ a.

Target recognition inage
processing for Laser Radar
seeker

RF seeker clutter resistant
Target Detection Device (TDD)
M ssi on responsi ve ordnance
(MRO concepts anal ysis
Counter flow Thrust Vector
control (TVC

Advanced dat abase structure
for precision guided munitions
Cook off model validation

st udy

Concepts for selective effects
based munitions

Aut omati ¢ weaponeering tool for
real tine strike ops
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(U Support for Naval Expeditionary forces ashore: This focus of this thrust is on those technologies that will support
Expeditionary operations of narines operating in the littoral areas. Sone of the technol ogi es devel oped in this thrust

i ncl ude: advanced gun | aunched seekers and propul sion techniques that will provide nore accurate Naval Fire Support
(NFS) at |onger ranges, micro UAV and Unmanned G ound Vehicles (UGY) devel opnment to provide inproved

surveill ance/targeting support to marines on the ground, and inproved explosive fornmulations that will greater lethality
agai nst NFS type targets.

FY0O0 FY01 FY02 $21, 860
Devel op advanced propul sion - M ssion responsive warhead for |- Initiate multi-vehicle undersea
techni ques for surface advanced gun system search and survey and
| aunched weapons conmuni cation |ink devel opnent
Tactical Mcro UAV for - Unmanned Ground Vehicl es (UGVYS)
o battlefield surveillance si gnature managenent, ballistic
Initiate hardeni ng, mobility and payl oad

nmodul arity devel opnent

Devel opnent of Enhanced Targeting
and Locating System (ETALS)
targeting gyro mechani sm

Si gnal processing to provide - Signal processing to provide - Signal processing to provide
protection from G obal protection from GPS jamm ng protection from GPS jamm ng
Posi tioning System (GPS) . Energetic gun propul sion . Real time tactical target
J amm ng t echnol ogi es | ocati on and coordi nate
Real time tactical target . Precise projectile guidance extraction
| ocation and coordinate . Real-time tactical target - Energetic gun propulsion
. extraction | ocation and coordi nate technol ogi es

Conti nue - Gun lTaunched |ow cost seeker extraction . Precise projectile guidance
Energetic gun propul sion - Automat ed i mage and vi deo - Automat ed i nage and vi deo
technolog|e§ _ _ anal ysis for tactical UAVs anal ysis for tactical UAVs
Precise projectile guidance . Mcro UAV Flight control . Mcro UAV Flight contro
Aut omat ed i nage and vi deo devel opnent for aut ononous devel opnent for aut ononous
anal ysis for tactical UAVs operations operations
M cro UAV Flight control - Devel oprment of UW - Devel opment of UUV technol ogi es
devel opnent for aut ononobus t echnol ogi es for autonomy, ISR for autonomny, |SR sensors, and
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operations

Devel oprment of Unnmanned
Underwat er Vehi cl e (UUV)

t echnol ogi es for autonony,
Intelligence Surveillance and
Reconnai ssance (1 SR) sensors,
and data fusion.

Research into UUV technol ogi es
for group and network

behavi or, Vehicle

comuni cations, standard
conmuni cati on and navi gation
protocols for UUVs.

sensors, and data fusion.

Research into UUV technol ogi es
for group and network

behavi or, Vehicle
comuni cati ons, standard
conmuni cati on and navi gati on
protocols for UUVs.

data fusion.

Research into UUV technol ogi es
for group and network behavi or
Vehi cl e comuni cati ons, standard
conmuni cati on and navi gati on
protocols for UUVs.

Conpl et e

Advanced gun | aunched rocket
propel | ant

Vari abl e out put expl osi ve

Expl osi ve response nodel i ng
@un | aunched rocket propul sion
t echnol ogi es

Aircraft | aunched expendabl e
M cro UAV

Gun | aunched | ow cost seeker
Advanced propul sion techni ques
for surface | aunched weapons

Tactical Mcro UAV for
battl efield surveill ance.
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(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 0
Adj ust ments from FY 2001 President's Budget:

Program Restructure 66, 527

M nor Program Adj ust nent -82

Non- Pay Inflation +81

NWCF Adj ust ment -204

FY 2002 President's Subm ssion ** * 66, 322

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and FY
2001 were funded in PEs 0602111N, 0602122N, 0602232N, 0602233N, and 0602234N.

(U) CHANGE SUMVARY EXPLANATI ON:
(U Funding: FY02: Not Applicable.
(U) Schedul e: Not Applicable.

(U OTHER PROGRAM FUNDI NG SUVMMARY: The Navy’'s 6.1 programcontributes to this effort.
(U RELATED RDT&E: This P.E. adheres to Defense S&T Reliance agreenents with oversight provided by the JDL.
(U PE 0602203F (Aerospace Propul sion)
PE 0602302F (Rocket Propul sion and Astronautics Technol ogy)
PE 0602303A (M ssil e Technol ogy)
PE 0602601F ( Advanced Wapons)
PE 0602602F (Conventional Munitions)
0602618A (Bal listics Technol ogy)
PE 0602624A (Wapons and Munitions Technol ogy)
PE 0603004A (Wapons and Munitions Advanced Technol ogy)
PE 0603216F (Aerospace Propul sion and Power Technol ogy)
PE 0603790D ( NATO Research and Devel opnent)

sjcccccceccce
v
m

(V) is is in accordance with the ongoing Reliance joint planning processes.
(U) NAVY RELATED RDT&E:
(U PE 0601152N (I n-house | ndependent Lab Research)
(U PE 0601153N (Defense Research Sciences)
(U PE 0602123N (Force Protection Applied Research)
(U PE 0602235N (Common Picture Applied Research)
(U PE 0602131M (Marine Corps Landi ng Force Technol ogy)
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(U) PE 0603114N (Power Projection Advanced Technol ogy)

(U PE 0603640M (NMarine Corps Advanced Technol ogy Denonstrati on)
(U NON NAVY RELATED RDT&E:

(U PE 0603763E (Marine Technol ogy)

(U PE 0603739E (Advanced El ectronics Technol ogi es)

(U PE 0602702E (Tactical Technol ogy)

(U PE 0602173C (Support Technol ogi es — Applied Research)

(U SCHEDULE PROFILE: Not applicable.
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COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

Force Protection Applied Research

** ** 117,072

** The Sci ence and Technol ogy Program El enent (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0602111N, 0602121N, 0602122N, 0602232N, 0602233N, 0602234N, 0602270N, and 0602633N

M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project addresses applied research associated with providing
the capability of Platformand Force Protection for the U S. Navy. This project supports the devel opnent of
technol ogi es associated with all naval platforms (surface e.g. electric warship technol ogies, including directed energy,
subsurface, terrestrial and air) and the protection of those platforns. The goal of this project is to provide the
ability to win or avoid engagenents with other platforms or weapons and, in the event of engagenent to resist and
control damage whil e preserving operational capability.

The technol ogy areas specific to the platfornms thensel ves are: signature control, structural systens, power and
automati on, and propul sion and dynam c control. Signature control addresses el ectromagnetic (EM, infrared (IR) and
acoustic signature tailoring. Structure addresses devel opnment of new structural system approaches for surface ships and
submari nes, including the managenent of weapons effects to control structural danmage and the inprovenent of structura
materials. The power and automati on area addresses devel opnent and automati on of propul sion, electrical and auxiliary
systenms for efficient operation and fight through capability. The propul sion and dynam ¢ control area addresses
hydrodynam ¢ technol ogi es, including the signature aspects of the hull-propul sor interface.

Al t hough it also applies to platform protection, the technol ogy area specific to force protection is the devel opnent of
i ndi vidual or multi-spectral (Electro-Optic (EOQ, IR Radio Frequency (RF), EM visual and acoustic) sensors and
associ ated processing. To defend the force fromcurrent and advanced threats in an at-sea and littoral environnment,
sensor systens capabl e of over-the-horizon nulti-spectral detection and distribution of specific “weapons |aying”
i nformati on throughout the Theater are required. Also required are optim zation of sensor and shooter assignnent based
R-1 Line Item 7
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DATE: June 2001

upon threat priority and weapon systens capable of early engagenent to provide a depth-of-fire to increase probability

of kill against all targets threatening the force.

Aircraft Technol ogy devel ops nanned and unmanned airborne platformtechnol ogies for future joint warfighting

capabilities to pronptly engage regional
enpl oynment of a range of capabilities nmore suitable to actions at the | ower

forces in decisive conbat on a gl obal

basi s.

These technol ogi es enabl e
end of the full range of mlitary

operations, allow ng achievenent of military objectives with mnimmcasualties and coll ateral danage.

Due to the nunmber of efforts in this PE,

JUSTI FI CATI ON FOR BUDGET ACTIVITY:

the prograns described are representative of the work included in this PE.

This programis budgeted within the APPLI ED RESEARCH Budget Activity because it

i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens, short of a

maj or devel opnent effort.

PROGRAMS PLANS AND ACCOMPLI SHVENTS:

Ship &
Submari ne FY0O0
Hul |,
Mechani cal ,
&

El ectri cal
( HVBE)

FYO1

FY02

$56, 064

Initiate Quiet Electric Drive

- Reduced scal e contr ol
Control
reduction

Cont rol

-Alternative Uses for
Degaussi ng/ Deanpi ng

denp

Topsi de Structures & Signature
- Integrated topside signature

El ectromagnetic Signature

Advanced Machi nery Support
System
- Yascale machinery raft deno
El ectromagnetic Signature
Contr ol
- Active and passive
degaussi ng/ deanpi ng contr ol
t echni ques
Hul I Structures

Aut omat ed Danage Contr ol

- Advanced Dammge Counter -
measur es

Acoustic Signhature Control

- Surface Ship Acoustic Control

El ectromagnetic Signature

Cont r ol

- Advanced Degaussi ng/ Deanpi ng

- Near Field Deanping

Enabl i ng technol ogies for all
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Hul I Structures

- Hull Iife assurance
met hodol ogy

Weapons Effects

- Shock/ acoustic nount design
met hods

- I nproved nmagazi ne protection

- Inproved survivability to
air and underwater threats

Maneuvering & Seakeepi ng

- Lowsignature turning and
maneuvering predictions

- Validation of advanced
maneuvering prediction
codes

I ntegrated Hul I/ Propul sor

- Noi se nodel for reduced
conmpl exity propul sors

- Mninmal cavitation propul sor
desi gns

- Magnetostrictive Actuators

for Marine Propeller Pitch and

Fl ow Contro

Advanced El ectrical Systens

- Advanced energy managenent
and control concepts

- High Voltage Switch
t echnol ogy

-Hi gh Vol tage Passive
Conponent technol ogy

- Doubl e-hull signature
reducti on technol ogi es for
el ectromagneti c signatures

- Joining major conponents of
Hybri d Conposite Hulls

- Hybrid Conposite Hull response
to expl osive | oad

- Reliability assessnent for
conposite and hybrid
conposite hulls

- Small scal e acoustic testing
of doubl e hul

I ntegrated Hul I / Propul sor

- End-to-end hydrodynam c
signature prediction
capability

- Assessnent of non-rotating
propul si on devi ces

- Stern Fl aps

Advanced El ectrical Systens

- Solid-state technol ogy for
hi gh power distribution
syst ens

Electric Platfornms (DoD

Initiative)

Advanced El ectrical Systens

-Electric Actuators and
Auxiliary System Conmponents

Cont i nue

Quiet Electric Drive
Advanced Machi nery Support
System

Quiet Electric Drive
Advanced Machi nery Support
System

Quiet Electric Drive
Advanced Machi nery Support
System
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Aut omat ed Danage Contr ol

Topside Structures & Signature
Cont r ol

Acoustic Signhature Control
El ectromagnetic Signature
Cont r ol

Hul I Structures

Weapons Effects

Maneuveri ng & Seakeepi ng

I ntegrated Hul I/ Propul sor
Advanced El ectrical Systens

Aut omat ed Damage Contr ol
Topside Structures & Signature
Cont r ol
Acoustic Signature Control
El ectromagnetic Signature
Cont r ol
Hul I Structures
Weapons Effects
Maneuveri ng & Seakeepi ng
I ntegrated Hul |/ Propul sor
- Magnetostrictive Actuators for
Marine Propeller Pitch and
FI ow Contr ol
Advanced El ectrical Systens

Aut omat ed Danage Contr ol

Topside Structures & Signature

Cont r ol

Acoustic Signature Control

El ectromagnetic Signature

Cont r ol

Hul I Structures

Weapons Effects

Maneuveri ng & Seakeepi ng

I ntegrated Hul I/ Propul sor

- Stern Fl aps

- Magnetostrictive Actuators
for Marine Propeller Pitch
and Fl ow Contr ol

Advanced El ectrical Systens

Sensors &
Associ at ed
Processi ng

FYO0O0

FYO1

FY02

$14, 278
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Initiate Infrared (IR) Search and Track 3'Y Generation Airborne | RST For MSW M ssil e Warning System
(I RST)/ Laser Detection and E- 2C EQ | R Laser Jammer for TACAIR
Rangi ng (LADAR) For Integrated Electro-Optic (EQ/IR Shi pboard EQ' I R Cl osed | oop
Non Cooperative Target ship self-protection Sel f Protection
Recogni tion (NCTR) EQ IR Self Protection for Small
Ship based I RST Ground Vehicl es
Spectral |y Bal anced Decoy EUT++ (Hi gher Power/BW
Mat eri al s agai nst Advanced IR EQ | R Laser-based Jammer
Surface-to-Air and Air-to-Air | magi ng | R Count er measur es
M ssiles (SAMs-AAME) Long wave | R decoy Materi al
Shi pboard Laser Acquisition El ectrical IR Decoy Launcher
System for Self protection
Cont i nue Mul ticol or IR Threat Warning Shi p based | RST 3'? Generation Airborne |IRST For
for tactical missile |aunch Shi pboard Laser Acquisition E-2C
detection System for self-protection Shi p based | RST
El ectrical IR Decoy Launcher El ectrical IR Decoy Launcher El ectrical IR Decoy Launcher
Hyper spectral /1 magi ng for Integrated EQ' I R ship-sel f
Surveill ance and Targeting protection
(HI - STAR)
Conpl ete E- 2C Surveillance | RST Sensor Spectral ly Bal anced Decoy Shi pboard Laser Acquisition
Shi pboard | R decoy Mat eri al agai nst Advanced IR System
count er neasur es agai nst nodern SAMs - AAVE
Air-to-Surface Cruise Mssile Mul ti col or Threat Warning for
seekers tactical nmissile launch
det ection
Hyper spectral /1 magi ng for
Surveillance and Targeting (HI -
STAR)
[Mssile |
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Def ense/ Di r FYO0O FYO1l FY02
ect ed
Ener gy $33, 804
Initiate Ri sk reduction relating to Af f or dabl e Conmponents for W de
Di stributed Col | aborative Area Protection
Engagenment & Network Centric
warfare and enhanced conmmand Ihfrared Sensors )
deci si on Littoral Affordability
Di rected Energy and Advanced
El ectric Wapons
Theat er Sensor Resource
managemnment technol ogy
Cont i nue Technol ogi es to Enhance Advanced Met hods for Air Defense
Command Decision ' to include command deci sion
i gﬁéeggggsrttgihggrgz:gg aid Conposite Threat Eval uation and
. Weapons Assi gnnment ( TEWA
desi gned to enhance Conmand pons 19 ) ( )
deci sion to engage Advgnced Energet|c§ and Payl oad
Del i very Technol ogi es
Navy Air
Vehicl e FYO00 FYo1l FY02
Technol ogy $10, 288
Initiate Predi ction of dynam c | oad

effects on structural fatigue
life for 1) rotary- and 2)
fixed-wing aircraft.

Devel opnent and real -tine

har dwar e denonstrati on of
flight systens damage and
failure diagnostics /
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prognosti cs approaches for
reconfigurable flight control,
condi ti on-based mmi nt enance,
and i nproved pilot situational
awar eness to inprove safety,
survivability, and
affordability.

Conti nue Abrupt Wng Stall (AWS) Abrupt Wng Stall (AWS) Dynanmic | oad effects on
Model i ng Model i ng structural fatigue
Corrosi on-Fatigue Interaction Dynamic | oad effects on Aut omat ed/ Assi st ed Maneuveri ng
Shi pboard Handl i ng of V/ STOL structural fatigue Fl i ght Control System (FCS)
Adaptive and Intelligent ~ Corrosion-Fatigue Interaction Devel oprment and Sinmul ation
Fl i ght Control System (FCS) -~ Aut omat ed/ Assi st ed Maneuveri ng Adaptive Fault-tol erant Flight
Si nul ati on Study Fl i ght Control System (FCS) Control System for Ship-Board
Adaptive Fault-tolerant Flight Devel opnent and Sinul ati on Aut o- Land
Control System for Ship-Board Adaptive Fault-tolerant Flight Devel opnent, Sinul ation, and
Aut o- Land Control System for Ship-Board Real - Ti me Hardware Denop of Flight
Aut o- Land Systens Damage & Di agnostics
Devel opnent, Sinul ation, and
Real - Ti me Har dwar e Deno of
Fl i ght Systens Danage &
Di agnosti cs
Conpl ete CFD net hods validated in Initial non-real-tinme Non- Real - Ti me Si mul ati on of

predi cting quasi-steady flow
fields, shockwave/fl ow
separation interactions and
boundary | ayer transition

ef fects. Validated several
desi gn concepts using CFD and
the wind tunnel. Correl ated
buffet onset with flight and
wi nd tunnel. ldentified w ng

simul ati on of adaptive control
for shipboard auto-land of
unconventional aircraft
Intelligent and Adaptive

Gui dance and Control Law

Si mul ati on Study for

Aut omat ed/ Assi st ed Maneuveri ng
Devel opnment of design

gui del i nes & procedures to

Aut omat ed/ Assi st ed Maneuveri ng
Approaches to inmprove lethality
and survivability for Naval

M ssion tasks.

Non- Real -ti ne i ndi vi dual

conmponent simulation testing for
flight systens damage and failure
di agnostics / prognostics
approaches for reconfigurable
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nm d-span | ocati on as the nopst
susceptible to AWS

prevent AWS

flight control, condition-based
mai nt enance, and i nproved pil ot
situational awareness

AWS fl ow nodel devel opnent,
denmonstration of aircraft design
gui delines and figures

Under wat er

Pl atform FY0O0 FYOo1 FY02

Sel f

Def ense $2, 638

Initiate Next Generation Countermeasures
(NGCM

Conti nue Anti -torpedo Torpedo component Anti -torpedo Torpedo conponent

devel opnent in propul sion

M croel ectronmechani cal Systens
(MEMS), and Cui dance and
Control (G&C)

devel opnent in propul sion,
MEMS, and G&C

Anti-torpedo Torpedo (ATT)
conmponent devel opnment in
propul si on, MEMS, and G&C
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PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget * % * % -
Adj ustnents from FY 2001 President's Budget:
PE Restructure 82, 147
M nor Adjustments -101
NWCF Adj ust nent s -99
Non- Pay I nfl ati on Adjustnent 125
Addi tional Program Adj ust nent 35, 000
FY 02 PRESBUDG Subni ssion *x *x 117, 072

** The Sci ence and Technol ogy Program El enent (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0602111N, 0602121N, 0602122N, 0602232N, 0602233N, 0602234N, 0602270N, and 0602633N

CHANGE SUMVARY EXPLANATI ON

Fundi ng: Not Applicable.
Schedul e: Not Applicable.

OTHER PROGRAM FUNDI NG SUMVARY:

NAVY RELATED RDT&E:
PE 0601153N (Def ense Research Sci ences)
PE 0603123N (Force Protection Advanced Technol ogy)
PE 0603502N (Surface and Shal | ow Water MCM
PE 0603513N ( Shi pboard System Conponent Devel opnent)
PE 0603514N (Ship Conbat Survivability)
PE 0603553N (Surface Anti-Submarine Warfare)
PE 0603561N (Advanced Subnarine Systens Devel opnent)
PE 0603563N (Ship Concept Advanced Design)
PE 0603564N (Ship Prelinmnary Design and Feasibility Studies)
PE 0603573N (Advanced Surface Machi nery Systens)
PE 0603721N (Environnental Protection)

R-1 Line Item 7
Budget Item Justification
(Exhibit R-2, page 9 of 10)

UNCLASSIFIED



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602123N
PROGRAM ELEMENT TI TLE: Force Protection Applied Research

PE 0603726N (Merchant Ship Naval Augnentation Progran)
PE 0604558N ( New Design SSN Devel opnent)
PE 0604561N ( SSN-21 Devel opnment Progran)

NON- NAVY RELATED RDT&E:
PE 0602270A (El ectronic Warfare Technol ogy)
PE 0602204F (Aerospace Avionics)

PE 0602131M (Marine Corps Landi ng Force Technol ogy)
PE 0603569E ( DARPA S&T Program

SCHEDULE PROFI LE: Not applicable.
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

(U) COST: (Dollars in Thousands)

PRQIECT

NUMBER & FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE ESTI MATE
Mari ne Corps Landi ng Force Technol ogy

17, 233 12,180 31, 248

(U) The Marine Corps is tasked to develop, in conjunction with the Navy, Arny, and Air Force, those phases of
anphi bi ous operations that pertain to tactics, techniques, and equi pnrent used by the landing force. It is organized
into five Anphi bi ous Expeditionary Warfighting Capabilities. These Anphibious Expeditionary Warfighting Capabilities
are: Maneuver, Firepower, Conmand and Control, Logistics, and Trai ning and Educati on.

(U) The primary objective of this PEis to develop and denponstrate the technol ogi es needed to neet the Marine Corps
uni que responsi bility for anphi bious warfare and subsequent operations ashore. This PE provides the know edge base to
support Advanced Technology (6.3) and is the technol ogy base for future anphi bi ous/expeditionary warfare capabilities.
This PE supports the Concept Based Requirenents System of the Marine Corps Conbat Devel opnent Command and responds
directly to the USMC Sci ence and Technol ogy process. Due to the nunber of efforts in this PE, the prograns descri bed

are representative of the work included in this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances with possible applications toward solution of specific Naval Anphi bi ous Expeditionary

Warfighting problens, short of a major devel opnent effort.

R-1 Line Item8
Budget Item Justification

(Exhibit R-2 page 1 of 13 )
UNCLASSIFIED



BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

(U PROGRAMS PLANS AND ACCOMPLI SHVENTS:

PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

UNCLASSIFIED

DATE: June 2001

MANEUVER FYOO $6, 634 FYO01l $2, 436 FY02 $1, 393
I ntegration of |aser Ai rborne testing of TFMC Li ght wei ght vehi cl e power
illum nators with airborne Mul ti -sensor data fusion t echnol ogi es
nmul ti-spectral m ne detector al gorithm devel oprment Advanced vehicle mobility
Initiate Unmanned ground vehicle
t echnol ogy assessment
Li ghtwei ght arnor/structura
mat eri al s devel opnent
Field testing of Tunable I ntegration of |aser Test-bed flight testing of TFMC
Filter Multi-spectral Canera illumnators & TFMC and laser illumnators
(TFEMO) Al gorithm devel opnment for Al gori thm devel oprent for
Al gorithm devel opnment for automatic target automatic target recognition/mne
automatic target recogni tion/ mne detection det ection
recogni tion/ mne detection Li ght vehicle survivability Li ght vehicle survivability
Cont i nue Transition of data to Coast al studi es and urban terrain devel opnent
Battl efield Reconnai ssance and nodel i ng Li ght wei ght arnor/structura
Anal ysi s (COBRA) program M ne mat eri al s devel opnent
Count er neasures(MCM Future
Naval Capability (FNC)efforts
Li ght vehicle survivability
studi es and urban terrain
nodel i ng
Acceptance | ab testing of Static field testing of TFMC Urban nmobility nodeling
Conpl et e TFMC, hybrid laser and | aser Transition of data to COBRA Unmanned ground vehicl e

di ode array illum nators

program MCM FNC efforts

t echnol ogy assessnent

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

FI REPOVER FYOO $1, 553 FYOo1l $1, 828 FY02 $6, 940
Miulti Rol e Radar System ( MRRS) Eval uate alternative nethods of
i ntegration study integration of |ow cost nobile
sensor and missile system
Initiate conponents into advanced conbat
systens
Identify required command and
control integration risks
TEAMS Mbdel i ng & simul ation of MRRS i ntegration study
sensor to shooter high-1Ievel Transitions to Mssile Defense
architectureT-3 connectivity (MD) FNC for inclusionin 6.3
Conpl et e for Testing Eval uation MD FNC pr ogram

Assessnent Mbdel i ng and
Simul ation (TEAMS) facility

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602131M

PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

UNCLASSIFIED

DATE: June 2001

COMVAND AND
CONTROL

FYOO $3, 877

FYO1l $2, 411

FY02 $3,748

Initiate

Mobi | e Networ ki ng: Begi n

devel opnent of advanced

expedi tionary networking
managemnment tools and protocols in
support of Information

Di stribution Future Naval
Capability (FNC) and JTRS
Initiate conformal vehicle
antenna effort in support of
JTRS.

Intel: Reinitiate TDOA effort.
Exami ne nethods of data file size
reduction such as feature
extraction.

Comput er Technolgies: Initiate

hi gh-density date storage applied
research program Build initial
prototype device for testing

pur poses.

Comput er Software: Initiate
Advanced Conputing Technol ogy to
exam ne met hods of distributed
dat abase synchroni zati on and
statistical trend anal ysis.

Cont i nue

Conti nued devel opnent of
Marine Corps specific

Devi se JTRS Sof t war e
Communi cations Architecture

Mobi | e Networ ki ng: Conti nue JTRS
architecture and nodeling

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2 page 4 of 13 )




FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M

PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

UNCLASSIFIED

DATE: June 2001

requi renments and network
nodel i ng capabilities in
support of the Joint Tactica
Radi o System (JTRS) Program
Devel oped JTRS wi deband

wear abl e antennas for use with
man- pack and hand- hel d

vari ants based on FY99
feasibility studies.

Two- station, PC-based,
portable tinme-difference of
arrival (TDOA)—define
architecture, research
processing and | ocation
techniques and initiate
devel opnent of processing
package

PC- based Mbile Direction

Fi ndi ng (MDF) —+esearch
automat ed cl assification

net hods; research real -tine
antenna orientation nethod;
devel op architecture; initiate
prot ot ype devel opnment and
system i ntegration

version 1.0 Standard

I nject Marine Corps specific
requi rements into and perform
net wor k nmodel i ng of proposed
JTRS Program wi de- band networ k
waveforms (WNW; begin JTRS
VWNW st andar di zati on process
Prot ot ype and system

devel opnent of JTRS wi de-band
wear abl e antennas. Devel op
Cooperative Research and

Devel opnent Agr eenent

Conti nue TDOA processing
package devel opnent and

t echnol ogy denonstrati ons.
MDF- conpl et e prototype

devel opnent and system

i ntegration; denonstrate
system

efforts. Select WNW standard 1.0.
Intel: Conti nue MDF refinenent
in concert with TDOA effort.

Conpl ete

Intel: Transition selected
capabilities to Advanced
Technol ogy Devel opnent for Team
Portabl e Coll ecti on System

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602131M

PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

UNCLASSIFIED

DATE: June 2001

Mobi | e Networ ki ng: JTRS Wear abl e
Ant enna: perform antenna pattern
anal ysis for different

ant enna/ Mari ne orientations.
Wite Final Report.

LOG STI CS FY0OO $3,274 FYO1l $2, 436 FY02 $2, 167
Initiate efforts to expand Packaging initiatives to I nvesti gate Expeditionary Energy
| ogi stics capabilities to conformto seabased, unitized technol ogi es and alternative
Initiate accommodat e ener gi ng concepts | oadi ng, air delivery systens power sources to reduce |ogistics
of enpl oynent and evol ving sea characteristics trade off demand
base platfornms by devel opi ng anal ysi s
Tactical Logistics Mde
Conti nued system devel opnent Logi stics Informati on System Conti nue devel opnent and testing
of Logistics Information devel opnent, assessment of of fuel automated quantity
Systens, focusing on decision mlitary utility. sensors with link to Logistics
support tools and data Conti nue devel opment and I nformati on System
war ehousi ng testing of fuel quality and Conti nue devel opment of Onboard
Conti nued corrosion and gquantity sensors, fuel Vehi cl e Refuel er Comruni cation
mat erials research and testing reconditioning capabilities Systemand its link to the
Conti nue with insertion of technol ogies Conti nue devel opnent of Logi stics Information System

in Light Arnored

Vehi cl e/ Medi um Tact i cal
Vehi cl e Repl acenent/ Logi stics
Vehi cl e System (LAV/ MTVR/ LVS)
Conti nue devel opnent of fue
gquantity sensors

Conti nued use and testing of

Onboard Vehicl e Refuel er
Comuni cation Systemand its
link to the Logistics

I nformati on System

Add software nodul es for

Logi stics Information System
New materials for reduced tare
and fl exi bl e packagi ng

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

UNCLASSIFIED

PROGRAM ELEMENT: 0602131M

DATE: June 2001

PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

Tactical Logistics Mdel
Finalize software codi ng on
Tactical Logistics Mdel
Conpl et e Conpl _et e corrosion and
materials research for
inclusion in Total Ownership
Cost FNC starting in 02
TRAI NI NG
AND FYOO $1, 895 FYyol $2, 801 FY02 $2, 000
EDUCATI ON
Marine Air Ground Task Force MAGTF FOM MAGTF FOM
Federated Obj ect Mddel (MAGTF Devel op Supportability Transition to MARCORSYSCOM
FOM Estimates for incorporating (PMTRASYS) for MAGTF FOM 1.0
- Devel op MAGTF FOM Ver. 0.1 the MAGTF FOM into training devel opnent and Proof of Concept
Devel op scenario for FOM Denp systens (energing and denonstration. TDG
| dentify Denp options for Ver. exi sting) Transition to Training and
1.0 Det erm ne Tech. Feasibility Education 6. 3.
Identify interface Control for incorporation of MAGTF FOM
Initiate Docunent s into existing training system

Descri be system behavi or
Identify Real-Tinme Platform
Level Reference (RPR)
attributes
Devel op Federati on Agreenents
/1 nterface Docunment (FAID)
Tactical Decision-Mking Ganes
(THe

Transition Plans to go to 6.3
and programs (e.g., Closed-
Loop Artillery Sinmulations
System (CLASS), Conbat Vehicle
Appended Trai ner (CVAT), etc.)
TDG Cl ose Conbat - Mari ne

Pr ot ot ype design

Beta Prototypes on MAGIF XXl

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

UNCLASSIFIED

PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

DATE: June 2001

Tacti cal Deci sion-Mki ng Ganes
MAGTF XXI Prototype

Si nul ati on Based Acqui sition
(SBA) Tool kit

Survey of logistics throughput
nodel s for possible inclusion
in tool kit

Testing on MAGIF XXI

Devel opnent of After Action

Revi ew capability for MAGTF

XXI .

Transition Plan to go to 6.3

Conti nue

MAGTF FOM

- Conduct Designh Reviews to
ensure all requirenents for
the different platforns are
addr essed
| D/ Approve RPR attributes
Devel op a draft Concept of
Denponstration Pl an
Devel op a draft Baseline
I nteroperability Spec

TDG
Devel op an Al pha Prototype for
eval uati on.

SBA Tool ki t
Devel op nodel s for virtua
ur ban proving ground

MAGTF FOM

- Devel op MAGTF FOM Ver. 0.
foll owon ver. To Ver. 1.
Finalizing the Baseline
I nteroperability Spec
Revi ew the draft Concept of
Denonstration Pl an
Devel op Federati on Agreenents
/1 nterface Docunent (FAID)
Devel op Supportability
estimates report
Devel op technol ogy feasibility
report

- Devel op Transition Plan

TDG

Eval uate Tactical Deci sion-

Maki ng Ganes MAGTF XXl Beta

Pr ot ot ype

Devel op Control Features on

Mari ne 2000

Devel op Scenari os/ M ssions on

2 and
0

R-1 Line Item 8

UNCLASSIFIED

Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

Mari ne 2000
Devel op Regi ment - Leve
Conmands Marine 2000.
Devel op Transition Pl an
SBA Tool ki t
Integration of mne blast
prediction and survivability
nodel s into dynanmi c nodeling
t ool kit
MAGTF FOM MAGTF FOM
Draft MAGTF FOM Version 0.1 Scenari o Devel oped
rel eased for staffing - Rel ease Ver. of MAGITF FOM 0. X
Scenari o devel opnent for final staffing
Deno options approved - Detailed Concept of Denp Plan
TDG approved
Al pha Prot ot ype. - Baseline Interoperability Spec
SBA Tool ki t approved
Conpl et e . Survgy pf potential_ning plast - Transition Plans approved
prediction and survivability TDG
nodel s for possible - Transition MAGTF XXI to MC
integration into dynamc Uni versity.
nodel i ng tool kit. . Tactical Decision-Mking Games
Ur ban obstacl e Mari nes 2000 Al pha Prototype
characterization - 6.3 Transition Plan approved
SBA Tool ki t
Survey of |ogistics throughput
nodel s

R-1 Line Item8
Budget Item Justification
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BUDGET ACTIVITY: 2

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

Demonstrate nodels for urban
provi ng ground
Transition Plan approved
SBI R FY0O0 FYO1l $268 FY02
Portion of FYO1l extranural
program reserved for Small
Busi ness | nnovation Research
assessnment in accordance with
15 USC 328
Littora
Conbat and FYO0O0 FYo1l FY02 $15, 000
Power
Proj ection
Future
Naval
Capability
Initiate Littoral Conmbat Future
Naval Capability to provide
combat ant commanders with
scal abl e, interoperable, combined
Initiate arms Marine Air G ound Task
Forces; Naval Expeditionary
Forces ready to fight and
prevail, and shape the nationa
security environnment.

R-1 Line Item8
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

Devel opmental efforts wll
optim ze the Marine Corps’
operating forces, support and
sustai nment base, and its unique
capabilities to respond to the
conpl ex spectrum of crises and

conflicts.
(U) PROGRAM CHANGE SUMVARY:
FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 17, 437 9, 793 11, 539
Appropriated Val ue:
Adj ustnents from FY 2001 President's Budget:

Congressional Pl us-ups +2, 500

Congr essi onal Resci ssion -68 -113

NWCF Rat e Adj ust nent -55

SBI R STTR Tr ansf er - 259

PE Rebal ance +4, 740

Non- Pay I nflation +24

Program Adj ust nment +123 +15, 000
FY 2002 President's Subm ssion 17, 233 12,180 31, 248

(U) CHANGE SUMVARY EXPLANATI ON

(V) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

R-1 Line Item8
Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy's 6.1 programcontributes to this effort.
(U) NAVY RELATED RDT&E:

(U) This program adheres to Tri-Service Reliance Agreenents in Chem cal/Biol ogi cal Defense; Command, Control
and Communi cations; Conventional Air/Surface Waponry; Electronic Devices; Gound Vehicles; Ships and Watercraft;
Manpower and Personnel; and Trai ni ng Systens.

PE 0601152N (I n-House Laboratory | ndependent Research)

PE 0601153N (Def ense Research Sciences)

PE 0204163N (Fl eet Comruni cati ons)

PE 0602235N (Commmon Picture Applied Research)

PE 0602782N (M ne Counterneasures, Mning and Special Warfare Technol ogy)
PE 0603782N (M ne and Expeditionary Warfare Applied Research)

PE 0603235N (Comon Pi cture Advanced Technol ogy)

PE 0206623M (Mari ne Corps G ound/ Supporting Arns Systens)

PE 0603640M (Mari ne Corps Advanced Technol ogy Denobnstrati ons)

PE 0603612M (Mari ne Corps M ne/ Count er measures Syst ens)

PE 0603635M (Mari ne Crops Ground Conbat/ Support System)

PE 0206313M (Marine Air Ground Task Force Conmand/ Control / Communi cati ons/ Conputers & Intelligence)

e N R e R R e e R R e

NON NAVY RELATED RDT&E:

PE 0603004A (Wapons and Munitions Advanced Technol ogy)

PE 0603005A (Conbat Vehicle and Autonotive Advanced Technol ogy)

PE 0603606A (Landm ne Warfare and Barrier Advanced Technol ogy)

PE 0603607A (Joint Service Small Arns Prograns)

PE 0603619A (Landm ne Warfare and Barrier Advanced Denonstrations)
PE 0603772A (Battlefield Force Integrations)

CLLELLLELE cececeeeeeecece

P N R R e R
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602131M
PROGRAM ELEMENT TI TLE: Marine Corps Landi ng Force Technol ogy

PE 0604710A (Ni ght Vision Systens-Engi neering Devel oprment)

PE 0604808A (Landm ne Warfare and Barrier Engi neering Devel oprment)
PE 0602301E (Conputing Systems and Communi cati ons Technol ogy)

PE 0602702E (Tactical Technol ogy) Technol ogy Denpnstrati ons (ATDs)

(
(
(
(
( PE 0603226E (Experi nmental Evaluation of Mjor Innovative Technol ogi es)

cececee

(U) SCHEDULE PROFILE: Not applicable.
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: Common Picture Applied Research

(U) COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

*x *x 83, 557 CONT.

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work descried in FY 2000 & 2001
was funded in PE(s) 0602232N, 0602270N, 0602233N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This PE supports Naval m ssions ranging from expeditionary and
littoral warfare to theater |evel collaborative planning and execution. The need is to devel op Comopn Picture
technol ogi es that provide a capability to do theater w de collaborative target tracking and situati onal awareness for
maj or Command Centers, surface, subsurface, space and air platforns including the warfighter ashore. Applied research in
this program focuses on the |ocation, extraction, fusion/nulti-source integration and managenent of relevant, tine
sensitive, critical information. This information is tailored for distribution across robust Naval comuni cations/

i nformati on networks to decision nmakers at various Command echel ons. Technol ogy devel opnents within this PE include:
hi gh assurance information systens; advanced/ asymmetric networking protocols; dynanm c bandw dth and networ k managenent
techni ques; network centric battle managenent architecture and infrastructure; know edge based software agents; inmge
processi ng and exploitation; nmulti-source integration; interoperable cooperative engagenent networking; advanced
deci si on support tools; optimzed resource managenent; interactive collaborative tools; advanced visualization displays,
intuitive human conputer interaction, virtual and augnented reality and nulti-nodal interaction with very large screen
wal | - di spl ays; and Naval fires coordination, deconfliction and cueing for conbat systens. The nmjor goal of this effort
is to provide the Navy with the capability for future Battle Space Dom nance through a seanl ess i nformati on network of
war fighting systens that gather, process, dissemnate and use information to fornulate a consi stent conmon
operational/tactical picture across Command echelons. This program devel ops technol ogies in support of Future Nava
Capabilities (FNCs) including: Know edge Superiority and Assurance (KSA), Mssile Defense, Littoral Anti-Submarine
Warfare and Pl atform Protection.

R-1 Line Item 12 Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: Common Picture Applied Research

(U) Due to the nunber of efforts in this PE, the prograns described are representative of the work included in this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances with possible applications toward solution of specific Naval problens, short of a mgjor
devel opnent effort.

(U PROGRAMS PLANS AND ACCOMPLI SHVENTS:

(U COVMUNI CATI ON AND NETWORKS. This area supports devel opnent of key w rel ess comruni cati ons network technol ogi es
for air, ship, submarine and land platforns that are critical to the performance and robustness of Naval communi cations
net wor ks. Technol ogy devel opnents include Quality of Service (QS) protocols, bandw dth and network nanagenent
techni ques for robust highly dynam c environnents, interoperable w reless networks for secure comrmuni cations, protocols,
and bandwi dth and networ k managenent techni ques that can effectively manage and all ocate bandwi dth across tactical and
theater levels in support of w reless network centric operations.

COMMUNI CAT1 ON FY0O FYO1 FY02 ($10, 580)
AND NETWORKS
Dynani ¢ Networ ki ng for - Networ ki ng of Phased Arrays - Underwater Surveillance Data Link
Initiate Tactical Data Links . Real Tine Conposite Networking Net wor k
Mul ticast Congestion - Mbility Management for - Asymetric Secure Network Access
Contr ol Het er ogeneous Net wor ks for Vulnerable Assets
Expedi tionary Warfare - Dynam c Networking for - Dynami c Networking for Tacti cal
Mobi | e Net wor ki ng Tactical Data Links Dat a Li nks
Mul ti cast Congestion Contr ol - Networking of Phased Arrays
Cont i nue Rea! Ti me Conposite Networking
Mobi ity Managenent for
Het er ogeneous Net wor ks
I nt er oper abl e networks for Secure
Conmruni cat i on

R-1 Line Item 12 Budget Item Justification
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UNCLASSIFIED
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Hi gh Performnce - Expeditionary Warfare Mobile - Milticast Congestion Control

Conpl et
prete Net wor ki ng Net wor ki ng

(U) MULTI - SOURCE | NTEGRATI ON AND COVBAT | DENTI FI CATION(CID): This thrust focuses on devel opnent of Navy’'s Surface &
Aerospace needs for multi-source integration (Msl), fusion, systens architecture, automated sensor managenent and
algorithms to fuse, filter and correlate on-board sensor and off-board battl espace information fromtactical data |inks,
satellite comruni cati ons and interoperabl e cooperative engagenment networks that support M ssile Defense Operations. MSI
technol ogi es such as platformlevel, theater |evel and Combat ldentification are currently planned for transition
programs for E-2C Airborne Early Warning Aircraft, EP-3 Aircraft, United States Marine Corps (USMC), AEGQ S and
Amphi bi ous Assault Pl atformns.

MULTI -
SOURCE FYO0O FYO1 FY02 ($11, 453)
TECHNOLOGY
Conmbat Identification (ID) - Affordabl e Ground Based Radar
Technol ogy For Air Defense - System Resource Manager for
Initiate M ssi |l e Defense Systens
US/ UK Data Fusi on Technol ogy
for Interoperability
Platform (E-2C) Ml ti-Source - Platform (E-2C) MsI - Platform E2- C MSI
I ntegration - CEC P31/ ASNT - CEC P31/ ASNT
Cor por at e Engagenent - Combat I D Technol ogy For Air - Combat I D Technology for Air
Capability (CEC) P31/ Advanced Def ense Def ense
Conti nue Sensor Networ ki ng Technol ogy . Affordabl e Ground Based Radar
(ASNT) . System Resource Manager for
M ssil e Defense Systens
US/ UK DATA Fusi on Technol ogy for
Interoperability
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(U NETWORKED COMVAND, CONTROL & COVBAT SYSTEMS. The focal point for this effort is devel opment of technologies to
net wor k geographically dispersed warfighting elenents (conputing platfornms and systens) to provide a Force nultiplier
effect through sharing, integrating and correlation of information, thereby inproving speed of command and self
synchroni zation of forces in the execution of Naval m sions. Technol ogy devel opnents include: dependable information
assurance that provides for tinmely quality of service (QS), and secure delivery of data; inmage processing and
informati on exploitation to enhance target detection and identification; visualization and informati on nanagenent
technol ogi es that enconpass the extraction, distribution, managenment and presentation of information; tactical decision
ai ds to assist geographically dispersed human deci sion makers in mssion planning (i.e.; task-to-fleet resource
all ocation, weapon-to-target allocation, route planning and target deconfliction, target tracking and prediction, real-
time retargeting and resource allocation); interactive collaborative-planning technol ogi es; and interoperable C2 and
Conbat System s architecture, interconnected through m ddl eware and software wrappers, to provide a network centric
envi ronnent capabl e of operating in real- and non real -time.

NETWORKED
COVIVAND,
CONTROL & FYO0O FYo1l FY02 ($23, 330)
COMBAT
SYSTEMS
Col | aborati ve - Secure Architecture for - Miltinmodal Battlefield
Crypt ographic Protocols Intelligent Agents I nteraction
Synt hetic Aperture Radar - Intrusion Detection Algorithns |- Distributed Situation Assessnent
(SAR) to Map Registration - Distributed Conputing and - Visualization of Uncertainty
Initiate - Theater Battle Managenent Col | abor ati on Framewor k - Active Network Defense in Depth
Col | aborative M ssion - Science and Technol ogy Research
Pl anni ng Test bed In Distributed Experinents
Consi st ent Net wor k ( STRI DE)
I nformati on Systen(CNI S) - Assisted Decision Making in a
R-1 Line Item 12 Budget Item Justification
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DATE: June 2001

Net work Centri c Environnent

Rul es of Engagenent

I nt er oper abl e, Networked
2D/ 3D Virtual Displays
Battl efield Augnented

Real ity

Intelligent Information
Expl oitation and Retrieval
| mage Processing

Expl oitation (I PEX)

Conbat Systens Technol ogy

Col | aborative Cryptographic
Prot ocol s

Theat er Battl e Managenent

Col | aborative M ssion Planning
Test bed

Rul es of Engagenent

I nt er operabl e, Networked 2D/ 3D
Virtual Displays

Battl efield Augnented Reality
Intelligent Information

Secure Architecture for
Intelligent Agents

I ntrusion Detection Al gorithmns
Di stributed Conputing and

Col | aborati on Franewor k

Col | aborative Cryptographic
Prot ocol s

Theater Battle Managenent

Rul es of Engagenent

Col | aborative M ssion Pl anning

Continue Ai rborne Battle Managenent Expl oitati on and Retri eval Test bed
Case Based Reasoni ng Combat Systens Technol og I nt eroper abl e, Networked 2D/ 3D
Distributed, Interactive A| rborne Battl e Managenent Virtual Displays
Rehear sal Environnent Land Attack Pre-designation Battlefield Augnented Reality
Land Attack Pre- Conbat Systens Technol ogy
desi gnati on Ai rborne Battl e Managenent
Real Time Execution Land Attack Pre-designation
Deci si on Support (REDS)
I nteractive Pl anning,
Moni t oring and Re-pl anni ng
I nformati on Assurance SAR to Map Regi stration Intelligent Information
Sof t ware Spec. | PEX Exploitation and Retrieval
Mul ti-Ievel Secure CNI S

Compl ete Wor kfl ow Architecture REDS

Di stri buted Data Fusion
Real -ti me Cockpit |nmagery
Head Motion Tracker

I nteractive Pl anning,
Moni tori ng and Re-pl anni ng
Distributed, Interactive
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Rehear sal Envi ronnent
Case Based Reasoni ng

(U) PLATFORM AWARENESS AND PROTECTI ON. Current small platfornms (both surface and airborne) have no situational awareness
or self-protection against threat nmissile weapon systens. The goal of this effort is to provide for the ability of these
platforns to achieve very accurate hem spheric direction-finding. This capability when Integrated with emtter

i dentification, Low Probability of Intercept detection systens will provide netted targeting information and cueing that
allows for platformself protection against various threat systens. Devel oprments include utilization of small conpact
digital electronics, integrated circuits and digital synthesis technol ogy.

PLATFORM
AWARENESS
AND FYOO FYO1 FY02 ($1,912)
PROTECTI ON
Advanced Anti-Ship Cruise - Conpact Snall Platform El ectronic
Initiate M ssile (ASCM Techni ques Attack
- Conpact Snall Platform
Situational Awareness
Cont i nue - Force Level Sinulation - Force Level Sinulation - Advanced ASCM Techni ques
- Radio Frequency (RF) & - Force Level Simulation
Compl ete Infrared (I R) Scene
Assessnment

(U) DECI SI ON SUPPORT SYSTEMS. This effort supports the KSA FNC with particul ar enphasis on the devel opnent of
operational capabilities in: compn consistent know edge; distributed collaborative planning and execution; and tine
sensitive decision making. Focused efforts include: Decision aids and Col | aborative tools and technol ogies to aid the
tactical decision naker in his mssion planning, rehearsal, plan-execution, mission nonitoring, re-planning and re-
targeting of assets. The network centric environment requires decision aids and decision support techniques that are
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(Exhibit R-2, page 6 of 11)

UNCLASSIFIED




UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602235N
PROGRAM ELEMENT TI TLE: Common Picture Applied Research

distributive, collaborative and interactive anong nultiple decision nmakers. Additional technol ogies include know wdge
wal | displays for situational awareness, environnental visualization software, optim zation algorithns for selecting the
appropriate resources for executing planned m ssions, browser based collaboration tools, and real tinme, distributed,

col | aborative, mssion planning software.

DECI SI ON
SUPPORT FY0O FYo1 FY02 ($26, 769)
SYSTEMS

Knowi ng What We Know ( KNOW
STORYMAKER Pr eci si on Geol ocati on
Human Alerting & Interuption

Logi stics (HAIL-SS)

Demonstration of a Scal abl e
Architecture for Conmon Undersea
Picture (CUP)

Envi ronment al Vi sualization

(ENVI RI 2)

Sea Combat Modul e for Enbarki ng
Staff (SCCM

Conpr ehensi ve, Analysis, Real -Tine
Execution in Joint Air operations
( CARTE)

| mage Processing and Exploitation
Architecture (IPEX)

Real - Ti mes Execut abl e Deci si on
Support ( REDS)

I ntegrated Marine Milti-Agent
Command and Control Technol ogy

Initiate
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DATE: June 2001

Sea Combat Commanders Modul e for
Enmbar ked Staff (SCCM

eXtensi bl e Tactical C4l Franmework

( XTCF)

Air Operations Decision Support

( ACDS)

Joint M ssion Planning System -
GATOR Surface Assault Pl anning

Anal ytic Support Architecture (ASA)
Cryptol ogic Mgnt & Anal ysis Support
Sys ( CVASS)

M ddl eware & DI I COE
Interoperability

Course of action Analysis Tool for
I dentifying Mbile Tine Sensitive
Tar gets (CAAT).

I nt egrated Decision Support System
Product Suite (IDPS)

Uni versal Data Exchange Manager

for Net-Centric Warfare (UDEM
Tomahawk Land Attack Naval Fire
Control System Deci sion Support
Capability

Know edge Web Technol ogi es ( KWI)
Virtual information Center for Open
Source Requirenents (VICTORII)
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(U) Human Conputer Interface: The goa

col | abor ati on,

new weapons systens.

of this area is to inprove platform
devel opi ng human-centric deci si on support factors technol ogy for
obj ectives of the area are to enhance human performance effectiveness,
i mprove human-centered design and accelerate insertion of advanced HFE technol ogy into existing and

DATE: June 2001

task force and battle group operations by
i ncorporation into operational systens. Genera
i nprove deci sion support and deci si on- maki ng

Human FY0O0
Conput er FYO1 FY02 ($9, 513)
Interfac
e
Technol ogy for Command and Hybri d Col | aborative Generative Deci sion Support
Control Collaboration Envi ronnment s Architecture
Human Agent Col | aboration Dynami c task Allocation Ef fects Based Models for
Architecture Interfaces for Information Intelligent Surveilance
- Anal ysi s Reconnai ssance
Initiate Intelligent M ssion Mnitoring Optinization Al gorithms for Joint
Geo- Pl ot Decl uttering Operations Center
Command 21 Know edge Vi suali zation
Perspective View Technol ogy Human Centric Decision Support
User-cent ered Design
I nteraction
Adaptive Architecture for Technol ogy for Conmmand and Hybrid Col | aborative Environnments
Conmand and Contr ol Control Collaboration Dynami c task Allocation
Advanced Audi o Human Agent Col | aborati on Interfaces for Information
Attention Managenent Tool s Architecture Anal ysi s
Cont i nue Control Systems Supervisory Adaptive Architecture for Intelligent Mssion Mnitoring

Suppor t

Command and Contro
Advanced Audi o

Geo-Pl ot Decluttering
Conmand 21

R-1 Line Item 12
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DATE: June 2001

Per spective View Technol ogy
User-centered Design Interaction

Technol ogy for Command and

Control Coll aboration

Human Agent Col | aborati on

Architecture

Adaptive Architecture for Conmmand
and Contr ol

Advanced Audi o

Attenti on Managenent Tool s

Conpl ete Control Systems Supervisory
Support
(U PROGRAM CHANGE SUMVARY
FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 0
Appr opri at ed Val ue:
Adj ust ments from FY 2001 President's Budget:

Program Restructure 73, 557

NWCF Adj ust nent s

Program Adj ust nment 10, 000
FY 2002 OSD Submi ssi on *x *x 83, 557

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.

was funded in PE(s) 0602232N, 0602270N, 0602233N

(U) CHANGE SUMVARY EXPLANATI ON

(V) Funding: Not Applicable.
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(U) Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

PE
PE
PE
PE
PE
PE
PE

AN AN AN AN S~

~~~~ Z —~
ccecel ccececcege

(Y
PE

PE
PE
PE

0601153N (Def ense Research Sci ence)

0602271N (RF Systens Applied Research)

0603114N (Power Projection Advanced Technol ogy)
0603123N (Force Protection Advanced Technol ogy)
0603235N (Comon Pi cture Advanced Technol ogy)
0603271N (RF Systens Advanced Technol ogy)
0603640M (Mari ne Corps Advanced Technol ogy)

NAVY RELATED RDT&E:

0602204F (Aerospace Avi onics)

0602782A (Command, Control and Conmuni cations (C® Technol ogy)
0602204F (Aerospace Avi onics)

0602702F (Command, Control and Comruni cati ons)

(U) SCHEDULE PROFILE: Not Applicable.
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(U COsT: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE  ESTI MATE
War fi ght er Sustainment Applied Research

* %

*x 71,294

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and
2001 was funded in PEs 0602121N, 0602122N, 0602233N, and 0602234N.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This PE funds applied research supporting Future Nava
Capabilities (FNC) (Capabl e Manpower, Expeditionary Logistics, Total Oanership Cost (TOC) Reduction, and Warfighter
Protection) and innovation-based efforts that will provide technol ogy options for future Navy and Marine Corps
capabilities. Efforts focus on manpower, personnel, and human factors (HF); Naval systens training; expeditionary
| ogi stics; energy conversion; Naval materials, maintenance reduction and TCC reduction; nedical technol ogies
environnmental quality, and biocentric technol ogies

(U Due to the nunber of efforts in this PE, the programnms described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward sol ution of specific Naval problens, short of a
maj or devel opment effort.

(U PROGRAM ACCOWPLI SHMVENTS AND PLANS:

(U MANPOVER, PERSONNEL, AND HUMAN FACTORS: These technol ogi es enhance the Navy's ability to select, assign, and nmanage
its people. Technol ogy devel opnent in these areas responds to a variety of requirenents, including: managing the force
efficiently and maintaining readiness with fewer people and snmaller budgets; providing warfighting capabilities
optinmized for lowintensity conflict and littoral warfare; and operating and maintaining increasingly sophisticated
weapons systens whil e managi ng i ndi vidual workl oad and supporting optimal manning.
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War fi ghter Sustai nment Applied Research

MANPOVER,
PERSONNEL &
HUMAN FYOO FYOo1l FY02-$7, 679
FACTORS
‘I nt egrat ed personnel simulation Real i stic Job Previews/ Model s for Person-Organization Fit
t echni ques Recruiter Screening Battery/ (PersOrg)
-Student Val ue Model for Training Recruiter Incentive System Psychonetrics of Measures of
and Readi ness Conti nuum Conbat Systens Managenent Interests, Preferences, and Soci al
(Stuval) Managi ng Critical Events Judgement (PsychoMeas)
Extensi bl e Markup Language/ Data Human Systens |ntegration Model s of Aptitude and Interest
Mning Strategies for Navy Audi o Managenent (ModApt)
Personnel Force Pl anning Ri de/ Joi n usability and Contents
( XML/ DV (UseCont)
El ectronic (E)-comrerce Sai | or/ Marine Assignment Matchmaker
Technol ogi es for Personnel ( SMAM)
DES}D,rAISgUtI on and Assignment Servi ce Menber/ Conmand | ntelligent
Initiate (& ) Agents (SMC A)
Prot ot ype Advanced Land Attack
Consol e and Tasks (LAWCT)
Cognitive Wrk Tools to
Devel op/ Mbdel System Design (Cog-
Tool s)
Hurman Perfornmance M cro Mdel s
(HunPerf M cro)
Hurman Characteristics in System
Desi gn
System Moni toring of Human
Per f or mance
Team Wor kl oad Di stribution Methods
Cont i nue -Prediction of Subnmarine Service -I ntegrated Personnel Simulation -Real istic Job Previews/Recruiter

Di squalification (SubSchl)

Techni ques

Screening Battery/ Recruiter
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.Sel ecting, Training Assigning -St uVval I'ncentive System
and Retaining Sailors .XM./ DM -I ntegrated Personnel Simulation
(FirsTerm E- PASS Techni ques
-Thr ee Di mensi onal (3D) -St uVa
Per spective View -XM_/ DM
E- PASS
Conmbat systens nanagenent
Managi ng critical events
Human Systens |ntegration Audio
Managenent
Visual Information Filtering for -SubSchl
Conpl et e Force Managenent (Vi sl nfo) -FirsTerm
New Per sonnel Assessnent 3D Perspective View
Technol ogi es ( NPAT)
(U) Training technol ogi es enhance the Navy's ability to train effectively and affordably in classroomsettings, in
simul ated environnents, and whil e deployed, and to operate effectively in the conplex, high-stress, information-rich and
anbi guous environnents of nodern warfare. Technol ogy devel opnent responds to a variety of requirenents, including

provi di ng

nor e af f ordabl e approaches to training and skil

mai nt enance.

Trai ni ng FYO00 FYo1 FY02- $10, 480
Conput er Generated Forces Apply virtual environnent (VE) I nstructional strategies for
(CGF) devel opnent of sinulated technology to the training of overcom ng m sconceptions
team nenbers to insert into spatial behavior relevant to Ef fective feedback in dynamc
teamtraining intelligent expedi tionary forces. task Artificial Intelligence (Al)
tutoring systens. Devel op nul ti-sensory, tutoring

Initiate Fl eet Integration Training and spatially distributed conputer | nstructiona

Eval uati on Research (FI TER)
devel op/ sel ect test bed and
begi n enpirical exam nation of
various training strategies to

cl ose the "cognitive
di ff areancece nan" het ween

i nterfaces and assess i npact
on hunman | earni ng and nenory.

Devel op net hods for neasuring
realismin VEs and determ ne
the rel ati onshi p between

vonnl i ~nva AanAd b Al nl

i mpact of
personi fi ed pedagogi cal agents
Cognitive task anal ysis nethods
for subject matter experts
Measuring, Devel opi ng and Li nking
Shared Cognition to Team and
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War fi ghter Sustai nment Applied Research

di fferences gap" between

novi ce and expert nenbers in
[ arge distributed teans.
Devel op neasures of

ef fecti veness (MOES) and
nmeasur e of performance (MOPs)
for this environnment

realismand training
ef fecti veness of VEs

Addr ess human conput er
interaction i ssues relevant to

devel oping a virtual cockpit

Di stri buted Team Performance
Advanced Mai ntenance Technol ogy
Support

Trai ni ng and Perfornmance Aiding
Interactive Electronic Technica
Manual s/ Condi ti on Based

Mai nt enance (| ETMs/ CBM) Syst ens
Intelligent Miintainer Aid

Al gorithns for Generating Optinma
Ment or - Prot ot ype Pai ri ngs

Fost eri ng Conti nuous Learning On-
The-Job Through Sel f Regul ating
Processes

On-Line Strategies for

Col | aborative Goup Learning
Traini ng Val ue of Milti-nedia
Technol ogi es

Si mul ati on of Amphi bi ous vehi cl es
noti on

Al ternate displays for conbat
vehicl e sinulators

Di stributed interaction of
vehi cl e crew nenbers

Si nul ati on of human | oconoti on
Weapons handling for disnounted
conbat ant s

CGF:  capability of CGF's to act
as instructional agents for
scenari o generation and provide
coachi ng and feedback

CGF:  Validate inproved human
cognitive and behavi oral nodeling
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techniques within CG- in a
di stri buted environnment as
sinmul ated teammat es & adversari es

CGF:  devel op enhanced nodel i ng
techni ques for representing

i ndi vidual differences such as

the effects of training in CGFs

Dual Use technol ogies in the
areas |isted above

Artifically intelligent
tutoring in dynam c deci si on-
maki ng

Augnenti ng di splays to enhance
| ear ni ng

Advanci ng applied cognitive
task anal ysis

Physi cs tutor (nechanics)
Advanced I nstructional

Artificially intelligent
tutoring in dynam ¢ deci sion-
maki ng

Augnenting di splays to enhance
| ear ni ng

Advanci ng applied cognitive
task anal ysis

Physics Tutor (electricity and
magnet i sm

Physics Tutor (electricity and
magnet i sm

Advanced I nstructional Authoring
Tool s

Apply VE technology to the
training of spatial behavior

rel evant to expeditionary forces.

Devel op nulti-sensory, spatially
di stributed conputer interfaces

Conti nue Aut hori ng Tool s Advanced | nstructi onal and assess inpact on human
Effective use of nulti-media Aut horing Tool s | earning and menory _
Advanced Al teaching CGF: GG devel opnent  of Devel op methods for neasuring
t echnol ogy for thernodynanics sinul ated team nenbers to re?|;$”1'E.VEB ?nd deterr!ne thg
; insert into teamtraining relationship between realisman
Lrgfgaa;hggt:Erkfngerfornance intelligent tutoring systens. training effectiveness of VEs
Sel f o Addr ess human conput er
elT training teams interaction issues relevant to
devel oping a virtual cockpit
I nstruction for situation Effective use of nulti-nedia Artificially intelligent
awar eness Advanced Al teaching tutoring in dynam c decision-
Conpl et e Shi pboard skill renediation technol ogy for thernodynam cs meki ng

CG~: establish a distributed
battl espace simul ation

Integrating | ETMS, training,
performance aids

Augnenting di splays to enhance
| ear ni ng
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facility dedicated to
supporting research in node
devel opnent, integration and
eval uation for CGF

CGF: assessnment of the
current state-of-the-art for
the realistic nodeling of
hunman behavi or for use within
Naval nodeling and sinul ation
proj ects

Expl oratory research on issues
and technol ogi cal problenms in
VE training

Self training teans

FI TER: devel opnent of test-
bed to study large distributed
t eans

Advanci ng applied cognitive task
anal ysi s

CGF: CGF devel oprment of simul at ed
team nenbers to insert into team
training intelligent tutoring
systens (experinments on training
ef fecti veness).

(U Expeditionary Logistics addresses enabling capabilities covering distribution
maneuvers fromthe sea (OMWTS), seabasing, and other future Naval concepts hinge on tinmely and
Work areas enconpass surface repl eni shment of the seabase from Naval and

shi ppi ng, ship-to-ship material handling to include at-sea rearmng
Additionally, OWTS will rely on managi ng avail able assets nore w sely.

a conprehensive architecture for C2,

r eadi ness.

conmer ci al
ship to shore material distribution
Technol ogy areas include inproved tactica
battl efield sensor feeds into | ogistics situationa

Oper ati ona
responsi ve sustai nnent fromthe sea

supply and mai nt enance systens,
awar eness and consunption reduction

command and control (C2), and

i nternal seabase material handling, and

Expedit -
i onary FY0O0 FYo1 FY02- $7, 426
Logi stics
Devel op netrics, denonstration Refined algorithnms to incorporate
pl ans, and transition for the captured use rates, inprove
Fi ve Year Defense Plan (FYDP) source data quality, inprove
i nvest ment cycle sustai nment rate cal cul ation, and
Initiate est abli sh stockage | evel s that

Creat e decision support
technol ogi es for Log C2 Course
of Action (COA) generation

are situationally dependent
Mat eri al handling technol ogi es
for Sea State 5 strike up/down
applied to carriers and
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conmbatants, as well as logistics
future platforns

Underway repl eni shnent

t echnol ogi es i ncl udi ng wave
notion characterization and
station keeping technol ogy

devel opnent

Expl ore annealing and sinilar

al gorithmoptim zation techni ques
for balancing large array

| ogi stics throughput equations

Create C2 technol ogy functiona
architecture

Cont i nue

G ound Log C2 decision support
COA

Conpl et e

Devel op netrics, denonstration
pl ans, and transition for the
FYDP i nvest ment cycle

(U Energy Conversion efforts address technol ogy devel opment to provide significant
systens and subsystens in ternms of perfornmance,
technology to the Fleet for warfighter sustainnent.

personnel and pl

enabling sinmulation aided design and condition-based nonitoring capabilities.

ef fective design, performance assessnent,

safety, reliability, and affordability,

i mprovenents in energetic materi al

and to transition advanced

Goal s include: advanced energetic materials for both warheads and
propellants with both superior performance and acceptable insensitivity characteristics to reduce vulnerability to both
atforns; and reliable sinmulation tools and diagnostics to (1) devel op and desi gn superior perfornance
reduced vulnerability systens tailored to specific warfighter nissions, (2) inprove safety, and (3) reduce cost by

This work devel ops technol ogi es for cost

and vul nerability assessnent of enhanced perfornance, insensitive nunitions.

Ener gy
Conver si on

FYO0O

FYO1

FY02- $2, 659

Initiate

Devel op capability to predict

ef fects of energetic
conponents on propel | ant
rate paraneters

burn

Eval uat e advanced fuels for
enhanced expl osi ve and
propel l ant applications

Devel op di agnostics to nonitor
response of energetic materials
to external stinmuli
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Devel op capability to simulate
system response to expl osive
effects

Devel op capability to tailor
propel | ant performance to
conbustion characteristics

Eval uat e advanced fuels for
enhanced expl osi ve and propel | ant
appl i cations

Devel op capability to predict
effects of ballistic nodifiers on
propel | ant perfornmance paraneters

Devel op | aboratory scal e
di agnostic to determ ne
under wat er expl osi ve
perf or mance

Devel op capability to sinulate
system response to expl osive

Devel op | aboratory scal e
di agnostic to determ ne
under wat er expl osi ve

per f or mance

Devel op underwat er expl osion
paranmeters to accurately

Conti nue
assess structural response to effects
attack Devel op capability to predict
effects of anmmoni um
perchlorate (AP) size on
propellant burn rate
par anmet ers
Reactive material underwater Val i dat ed underwat er expl osi on Devel oprment of |aboratory scale
structure burn-through paraneters to accurately di agnostic to accurately
mechani sm assess structural response to det er mi ne underwat er expl osi ve
attack performance with | arge scal e test
Conpl et e results

Devel opnent of 1°' generation
nmodel to predict effects of AP
size effects on propellant burn
rate paraneters

(U Materials, Mintenance Reduction, and TOC reduction efforts address significant inprovenents in terms of
affordability, reliability and performance to transition advanced technology to the Fleet for warfighter sustainment.
Goal s include: advanced, |ightweight materials and processes to reduce weight and cost; ultrareliable materials and
sensors to reduce cost by enabling condition-based and zero mnai ntenance capabilities; environnentally acceptabl e | ong-
life coatings for aircraft and ships to inprove the quality of life for sailors; advanced | ow cost wel ding and joi ni ng
nmet hods, and new | ow cost sensors. Turbine inprovenment efforts cover the Navy's share of the turbine engi ne component
devel opnent efforts under the Department of Defense (DoD)/National Aeronautics and Space Admi nistration (NASA) |Industry

I ntegrated Hi gh Performance Turbi ne Engi ne Technol ogy (I HPTET) program ensuring that Navy uni que design and operationa
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Al'so included are aircraft and ship electrical
Airframe and ship corrosion efforts address an integrated approach for the control of the effects of
The wor k devel ops advanced cost effective prevention and life cycle managenent
This is particularly significant to life extension for the aging fleet.

UNCLASSIFIED

DATE: June 2001

power generation and thernmal managenent

Mat eri al s/
Mai nt enance
/| TOC

FY00

FYO1l

FY02- $22, 704

Devel op friction stir wel ding
nmet hods for ship steels
Feasibility of oxidation-
resi stant Ml ybendum ( M)

al | oys (2500°F)

Hi gh Di anmeter Speed (DN)
Beari ng

Reduced Cost Integral Bl ade
Rotors (1 BRs)

I nt egrated Engi ne Health
Managenent

Characterize system
performance of hybrid
composite/concrete with fault
nmoni t ori ng system

Thermal barrier technology for
oxi dation resistant Mo alloys

Cadmi um r epl acenent
t echnol ogi es

New corrosion prevention
appl i que technol ogi es

Til ed Bl ade Technol ogy

Devel op advanced smart wires for
Aircraft

Non-destructive eval uati on ( NDE)
nmet hods for ship shaft health
nmoni t ori ng

Singl e coat corrosion contro
coatings for ship tanks

New wash-down process for USMC
vehi cl es

Ful I Annul ar Comnbust or

Reduced Sensorl oad Di aghostics

Initiate I nnovati ve conposite casting Active Turbine Tip Control Phase |11 Fan
technol ogies for ship shafts Li fe Extending Control Eval uate new corrosi on prevention
and seals. o Envi ronment al barrier coatings compounds (interior surfaces and
Ausform finishing of rotocraft for ceranmi cs/ conposites avi oni cs)
gears Assess new NDE t echnol ogi es for
i nspection of corrosion
degradati on
Assess application of high force
actuators for naval structures
Devel op high strain — high force
Actuators for conditioned-based
mai nt enance
Conti nue Eval uate corrosion sensors for Friction stir welding for ship Eval uat e system perfornmance of
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bal | ast tanks

Eval uate wel dability of
stai nl ess steel

Novel cost-reducing processing
car bon heat shields
Denpnstrate nanostructured
coatings in sel ected
conmponent s

Devel op advanced singl e
crystal transducer materials
for medi cal assessnent
(battlefield)

I ntegrated Lightweight (Lt-
wei ght) Combust or

Advanced Fi nger Sea
Advanced 2 stage fan
Conposi te Turbi ne Vane

Devel op nore affordable,
hi gher performance ship steels

I mproved filler netal for nore
affordabl e and reliable
wel di ng of High Strength Low
Al'l oy (HSLA) steels

Devel op upgraded seawat er

val ves

U trasonic corrosion/erosion
det ecti on technol ogy

Envi ronnental | y accept abl e

coatings for nonmagnetic ship
hul | s

steels

Corrosion sensors in
operational ships ballast

t anks

Envi ronmental | y acceptabl e
coatings for non-nmagnetic ship
hul I's

Eval uat e upgraded seawat er

val ves in operational ships to
reduce cost

Advanced car bon/ car bon
processes for mssile heat
shi el ds

Eval uat e advanced transducer
materi al s

Advanced 2 stage fan

Conposi te Turbi ne Vane

H gh DN Bearing

Reduced Cost |BRs

I ntegrated Engine Health
Management

I nnovati ve conposite casting
technol ogi es for ship shafts
and seal s

Devel op oxi dation resistant M
al | oys

Devel op nore affordable,

hi gher performance ship steels
Eval uate wel dability of
stai nl ess steel
Ausform fini shing of rotocraft
gears

hybrid conposite concrete with
fault nonitoring

Friction stir welding for ship
steels

Devel op thermal barrier coatings
for Mo alloys

Conposi te Turbi ne Vane
H gh DN Bearing
Reduced Cost |BRs

I ntegrated Engine Health
Management

Til ed Bl ade Technol ogy

Active Turbine Tip Contro

Li fe Extendi ng Control

Devel op nul ti-functiona
transducer materials

I nnovati ve conposite casting
technol ogi es for ship shafts and
seal s

Devel op nore affordable, higher
performance ship steels

Devel op oxidation resistant M
al | oys

Cd repl acenent technol ogi es

Corrosion resistant application
t echnol ogi es

Envi ronmental | y accept abl e
coatings for nonmagnetic ship
hul I s

Envi ronmental barrier coatings
for ceram cs/conposites
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BUDCET ACTIVITY: 2

Denonstrate new M L-100S
wel ding wire for shipbuilding

Ausform fini shing of rotocraft
gears/transition

Wel dability of stainless stee

Advanced carbon/ carbon processes
for heat shields

Carbon fiber reinforced rods
in concrete (piers)

Radi o- acti vated corrosion
sensor systens for H 60

U trasoni cs corrosi on/ erosi on
det ecti on technol ogy
Nanostructured Ni and Al based
all oys, transition to

Transition upgraded seawater
val ves to acquisition

Advanced 2 Stage Fan
Corrosi on sensors bal |l ast tanks

Conpl et e Advanced Fan Structures shi pboard use for repair, Filler materials for HSLA steels
Next Generation Cooling refurbishment, and life
ext ensi on
I ntegrated Lt-weight Conbustor
Advanced Fi nger Sea
i cal Technol ogi es inprove warfighter safety and enhance personnel performance capabilities under adverse
Medi cal Technol ogi i figh f d h | f biliti d d

condi ti ons,

enhance di agnosi s of nedica
and di sease in hazardous environnents.

energenci es and treatment of casualties,
Requi rement s whi ch support technol ogy devel opnent in these areas include:

and prevent costly occupational injury

i mproving warfighting capabilities through enhanced supply and | ong-term storage of pre-positioned nmedical supplies such
for key personnel; and providing enhanced casualty care onboard

as bl ood; providing better stress endurance/control

anphi bi ous casualty receiving ships.

Medi ca
Technol - FYOO0 FYo1l FY02-$12, 298
ogi es
New et hods to detect and Clinical strategies Henostatic dressing with
assess environnent al to protect and restore m cr obi ci de
pat hogens, toxicants, and heari ng and bal ance Casual ty management tool within
nitiate ultrafine particles I npact of thermal stress on OMFTS and speci al operations
Prophyl actic agents for the oper ati onal performance High intensity focused ultrasound
prevention of oxygen toxicity Predi ctive neasures device for henostasis
and deconpression si ckness for oxygen-induced seizures Assessnent of currently avail able
Oxygen tol erance/toxicity in Assessnent of submarine henogl obi n- based oxygen carriers
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repeat ed and chronic
hyperbaric conditions

Devel opnent of henogl obin
substitute

Eval uati on of small vol une
resuscitation fluids in
conbi ned henorrhage and head
traum

Eval uati on of eicosenoid
inhi bitors in comnbi ned
henorrhage and bl unt chest
traum

Eval uati on of hypertonic
saline resuscitation effects
on the devel opnent of |ung
injury

wat chst andi ng schedul es

Model for clearance of
(i nsol ubl e) snoke particles
fromthe I ung

Eval uati on of effects of novel
drugs on cel lul ar energetics
foll owi ng henorr hage

Eval uati on of novel oxygen
carrying resuscitation fluids

Eval uati on of novel agents to
reduce netabolic demand during
i njury

Gas diffusion enhancer
assessnent with prol onged
circulation tine

Eval uati on of small vol une
resuscitation fluids in
conbi ned henorrhage and head
traum

for treatnment of henorrhagic
shock

Eval uati on of novel
strategies

Eval uati on of hibernation
i nduction trigger for netabolic
downr egul ation in henorrhage

Eval uati on of novel resuscitation
fluid additives

Assessnment of commercia
technol ogi es for man-portable
i njectabl e water system

Devel opment of a smart uniform

Devel oprment of technol ogies for
enhanced body protection agai nst
battlefield nmunitions

Met hods to regenerate auditory
and vestibular hair cells in
ani mal nodel s

Injury prevention and fitness
optinization of next generation
CVN and smart ship crews
Appl i ed genonics (e.g.

devel opnent of DNA-based
prophyl actics and therapies)

pai n control

Cont i nue

Met hods to determ ne nava
avi ator performance during
training and in the Fleet
Eval uati on of sensor
technol ogy to detect
t oxi cants

Met hods to predict and
counteract del eterious effects

mul tiple

Prophyl actic agents for the
prevention of oxygen toxicity
and deconpression sickness
Oxygen tol erance/toxicity in
repeat ed and chronic
hyperbaric conditions

Met hods to predict and
counteract del eterious effects

Model for clearance of
(i nsol ubl e) smoke particles from
the lung

Clinical strategies to protect
and restore hearing and bal ance
I mpact of thermal stress on
oper ati onal performance
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of lowto-high frequency
accel eration (nmotion) in
operational environnents

Eval uati on of effects of mld
hypot hermi a on henorrhagic
shock out cones

Novel therapeutics for
resusci tation of henorrhagic
shock

Tr eat nent enhancenents for
shock; novel resuscitation
fluid additives in severe
henorr hage

I nvesti gate chenica
properties of hibernation
i nduction trigger

Eval uati on of nove

reperfusion injury inhibitors
on henorrhagi ¢ shock

Eval uati on of effects of Food
and Drug Admini stration (FDA)
approved resuscitation fluids
on the inflanmatory response
Eval uati on of sel ected

cytoki nes as predictive

i ndi cators of trauma outcone

| nmune nodul ators for
prevention of multiple organ
failure

Eval uati on of potassi um ATPase
i nhi bitor in henorrhagi c shock

of lowto-high frequency
accel eration (notion) in
operational environments

Eval uation of effects of mld
hypot hermi a on henorrhagic
shock out cones

Eval uati on of novel
t herapeutics for resuscitation
of henorrhagi ¢ shock

Tr eat rent enhancenents for
shock; novel resuscitation
fluid additives in severe
henorr hage

I nvestigation of chem ca
properties of hibernation
i nduction trigger

Devel oprment of henogl obin
substitute

Eval uati on of hypertonic
resuscitation fluids in
combi ned henorrhage and head
trauma

Eval uati on of hypertonic
saline resuscitation effects
on the devel opnent of |ung

i njury

Eval uati on of novel
reperfusion injury inhibitors
on henorrhagi ¢ shock

| mune nodul ators for
prevention of multiple organ
failure

Effects of FDA approved

ﬂﬂﬂﬂﬂﬂﬂﬂ RPN S P VN BT PSP SR S PO

Devel op predictive neasures for
oxygen-i nduced sei zures

Assessnent of submarine
wat chst andi ng schedul es

Met hods to predict and counteract
del eterious effects of |owto-
hi gh frequency accel eration
(rmotion) in operationa

envi ronment s

Oxygen tol erance/toxicity in
repeat ed and chroni c hyperbaric
condi tions

Prophyl actic agents for the
prevention of oxygen toxicity and
deconpressi on si ckness

Eval uation of effects of nmild
hypot hermi a on henorrhagi ¢ shock
out cones

Eval uati on of novel therapeutics
for resuscitation of henorrhagic
shock

Treat nent enhancenents for shock
novel resuscitation fluid
additives in severe henorrhage

I nvestigation of chem ca
properties of hibernation

i nduction trigger

Eval uati on of novel oxygen-
carrying resuscitation fluids
Devel oprment of henogl obin
substitute

Eval uati on of novel reperfusion
injury inhibitors on henorrhagic
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resuscitation fluids on the
i nflammat ory response

Eval uati on of sel ected

cyt oki nes as predictive

i ndi cators of traumm outcone

shock

Eval uati on of effects of novel
drugs on cel lul ar energetics

foll owi ng henorrhage

Gas diffusion enhancer assessnent
with prolonged circulation tine
Eval uati on of novel agents to
reduce netabolic demand during

i njury

Conpl et e

Model of cardiac sensitivity
to toxic chenicals

Human linitations of glare and
fl ashbl i ndedness fromlowto
medi um power | aser technol ogy
Spatial thinking ability
assessment in subnarine

per sonne

Neur onpbdul ators to treat non-
freezing cold injury
Peroxynitrite scavenger in
henorrhagi ¢ shock

Smal | ani mal nodel of tissue
transpl antati on i mmune
nodul ati on

Gas diffusion enhancer
assessment in small aninmal
henorrhage nodel (transition)

Met hods to deternmi ne nava
avi ator performance during
training and in the Fleet

Eval uati on of sensor
technol ogy to detect multiple
t oxi cants

New net hods to detect and
assess environnenta
pat hogens, toxicants, and
ultrafine particles

Pot assi um ATPase inhibitor in
henorrhagi ¢ shock (transition)

Eval uati on of eicosenoid
inhibitors in conbined
henorrhage and bl unt chest
traum

| mmuune nodul ators for
prevention of multiple organ
failure

Eval uati on of i munol ogi ca
function during harsh
operational conditions
Eval uation of small vol ume
resuscitation fluids in

Eval uati on of effect of
hypertonic fluids on head injury
(transition)

Eval uation of hypertonic saline
resuscitation effects on the
devel opnent of lung injury

Eval uati on of effects of FDA-
approved resuscitation fluids on
the inflammatory response

Eval uati on of selected cytokines
as predictive indicators of
trauma out come (transition)
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conbi ned henorrhage and head
trauma

(U Environmental Quality (EQ technol ogies enable sustained worl d-w de Navy operations, in conpliance with all | ocal
state, regional, national and international |aws, regulations and agreenents. Technol ogy devel opment in this area
supports the Chief of Naval Operations (CNO prioritized Navy S&T requirenments and | eads to systens and processes that
provide the Fleet with environnentally conpliant forward presence, ashore and afloat. Specifically, this area supports
requirenents to minimze the curtailnent of nilitary operations due to ship, shore and aircraft conpul sory conpliance
with national and international environmental regulations, and to sustain Naval forces anywhere in a tinmely and
environnental |y conpliant manner.

Envi ron-

nment al FYOO0 FYo1l FY02- $1, 772

Quality
Shi pboard non-oily wast ewat er - Air and noi se pol | utant - Advanced environnental |y
bi oreactor treatnment system em ssions control and conmpliant antifouling (AF) hul
process controller devel opnent treatment technol ogies for coatings for ships and
Pol | utant sensor technol ogy Navy platforms and assets subnarines and conpli ant
for Navy industrial wastewater anticorrosion (AC) coatings for
treatment plants ship and submarine structures
(I WI'P) / control systens - Advanced ship and subnarine
Metal hydride battery liquid, air, solid emssion
t echnol ogy for Navy aircraft control technology in conpliance

Initiate . Laser induced surface with Uni form National D scharge

i mprovenent (LISI) technol ogy ﬁg??g?{gﬁ ngsf%tfgﬁ/whr'ne

for carrier non- ski d International Mritine
Dense Medi um Pl asma t echnol ogy O gani zation ( MARPOL/ | MD)
feasibility for treating

shi pboard oily and non-oily
wast ewat er

Conpl i ant mari ne coatings test
facility

Bi of oul i ng/ bi ocorrosi on control
mechani sns

Advanced pol lution prevention/
waste treatnent technol ogies for
shi p, subnmarine and shoreside
appl i cations
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Aut omat ed underwat er hul |l paint
renoval and application
t echnol ogy

Conti nue Bi of oul i ng control technol ogy Shi pboard non-oily wast ewat er Air and noi se pollutant emni ssions
for submari ne heat exchangers bi oreactor treatnment system control /treat ment technol ogi es
Aut omat ed dry-dock ship process controll er devel opnent for Navy platforns
pai nting and applique Pol | ut ant sensor technol ogy Conpl i ant marine coatings test
technol ogy for elimnation of for Navy | WP control systens facility
over-spray and hazardous air and devel oprment of applique
pol | ut ants (HAPS) technol ogy for ship hull and
I nt egrated Navy sedi ment structures
characterization and Met al hydride battery
nmet hodol ogy technol ogy devel oprment for
Navy aircraft systens
Conpl i ant marine coatings test
facility
Aut omat ed dry dock ship paint
application, overspray
col l ection and treatnent
t echnol ogy devel opnent .
Conpl ete Li qui d carbon di oxi de I ntegrated characterization of Shi pboard non-oi ly wast ewat er

shi pboard pollution prevention
control technol ogy; terni nated
because of |ack of cost

ef fecti veness.

Informati on and data for
establishing scientifically
sound Navy copper discharge
standards; transition to CNO
N45, NAVSEA 05R and SERDP

Neural net classification
al gorithm for Navy shi pboard
Gl Content Mnitors (OOM;

Navy- cont am nat ed marine
sedi nent s

Submari ne heat exchanger
fouling control technol ogy

Dense Medi um Pl asma t echnol ogy
devel opnent for ship

wast ewat er treatnent was
termnated in this PE and
referred to 6.1 basic research
program (PE 0601153N) for

obtai ning a better
under st andi ng of the process

bi oreactor treatnment system
process controll er devel opnent

Copper sensor technol ogy for Navy
| WP and appl i que technol ogy for
ship hulls and structures

Met al hydri de technol ogy for
lighter, nore reliable and
environnental |y acceptabl e
batteries for aircraft and
syst ens

Aut omat ed dry dock ship paint
application, overspray control
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transition to NAVSEA 0O5R, PE collection and treatnent
0603721N. t echnol ogi es

LI SI feasibility for ship non-
skid; transition to
NAVSEA/ NAVAI R, PE 0603721N

(U Biocentric technol ogies (BT) provide novel solutions for Naval needs based upon the applications of biosensors,

bi omat eri al s, and bi oprocesses. This program brings the power of nodern biotechnol ogy nethods to bear on Naval problens
and reduces the technical risk associated with basic research advances by conducting denp-centric technol ogy devel opnent
prograns. Topic areas include advanced sensors for force protection agai nst weapons of mass destruction, novel nethods
for radar and acoustic signature reduction, chemcal sensing in the marine environnent for unexpl oded ordnance
detection, green synthesis of energetic materials, and novel energy sources for chenical and biol ogi cal sensors depl oyed
inthe littorals.

Bi ocentric

. FY0O FYOo1l FY02- $6, 276
Technol gi es
Bi o- mol ecul ar bar codes for - Chenical Sensing in the Marine
uni que identification and Envi ronment - Locati ng t he - Green synthesis of energetic
tracing of materials source of chemical plunes in material s using enzymes tail ored
Chemical Sensing in the Marine very shal |l ow wat ers using for optim zed yields
Envi ronnment - Charact eri zati on sensors on autononous - TNT and ot her expl osives sensors
of chemical plunme structures underwat er vehicles as aut ononpus underwater vehicle
in very shall ow waters - Novel biosensors for payl oads
expl osives for underwater
Initiate applications - Energy harvesting benthic fue

cells using bioelectrochenica
mechani sns at the wat er-sedi nent
interface

Cheni cal sensing from aut ononous
underwat er vehicles for specia
forces applications
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BUDCET ACTI VITY:

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

2 PROGRAM ELEMENT:
PROCGRAM ELEMENT TI TLE

UNCLASSIFIED

0602236N

DATE: June 2001

War fi ghter Sustai nment Applied Research

Conti nue Characterization of Chemni cal Sensing in the Marine Chemni cal Sensing in the Marine
el astomeri c pol ypeptides for Envi ronment - Characteri zati on Envi ronment - Locat i ng the source
Naval applications of source strengths of of chemical plunmes in very
Chemical Sensing in the Marine under wat er unexpl oded or dnance shal | ow wat ers using sensors on
Envi r onment - Char act eri zat i on Chemical Sensing in the Marine aut ononmpus underwat er vehi cl es
of source strengths of Envi ronment - Characteri zati on Cheni cal Sensing in the Marine
underwat er unexpl oded ordnance of chem cal plume structures Envi ronment - Char acteri zati on of
Chemical Plume Tracing inverse in very shallow waters chemi cal plune structures in very
met hods devel opment Radar absorbing and antenna shal | ow wat ers
Radar absorbing and antenna i solation materials based upon Novel biosensors for expl osives
i sol ation materials based upon metallized lipid tubules for underwater applications
metallized lipid tubules Bi o- nol ecul ar barcodes for
Green enzymatic synthesis of uni que identification and
expl osi ves and rel at ed tracing of materials
conpounds.

Conpl ete Fate and transport of Characterization of Radar absorbi ng and ant enna

expl osi ve chemi cal signatures
due to biological and chem ca
degradati on

el astoneri c pol ypeptides for
Naval applications

Chemni cal Plune Tracing inverse
nmet hods devel opnent

Green enzymatic synt hesis of
expl osives and rel ated
compounds.

i solation materials based upon
metallized lipid tubules

Bi o- nol ecul ar bar codes for uni que
identification and tracing of
material s

Chemni cal Sensing in the Marine
Envi ronnment - Char acteri zati on of
source strengths of underwater
unexpl oded ordnance

R-1 Line Item 13

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 18 of 20)




UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCET ACTIVITY: 2 PROCRAM ELEMENT: 0602236N

PROCGRAM ELEMENT TI TLE:

(U PROGRAM CHANGE SUMVARY:

War fi ghter Sustai nment Applied Research

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 0
Appropriated Val ue
Adj ustnents from FY 2001 President's Budget
PE Restructure 70, 776
NMCI  Rei nbur sabl e Adj ust nent +194
NWCF Rat e Adj ust nent +308
Non- Pay Inflation +66
M nor Program Adj ust nent -50
FY 2002 President's Budget Subm ssion *x *x 71,294

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.
2001 was funded in PEs 0602121N, 0602122N, 0602233N, and 0602234N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U Funding: Not applicable.

(U Schedule: Not applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
Power Projection Applied Research

(U PE 0602114N
PE 0602123N
PE 0602435N
PE 0602235N
PE 0603236N
PE 0603513N
PE 0603561N
PE 0603563N
PE 0603573N
PE 0603729N
PE 0604558N
PE 0604561N
PE 0604771N

ccccccccecee

Force Protection Applied Research
Ccean and At nospheric Technol ogy
Conmon Picture Applied Research

War fi ght er Sustai nment Advanced Technol ogy

Shi pboard Syst em Conponent Devel opnent
Advanced Submarine System Devel opnent

Shi p Concept Advanced Desi gn

Advanced Surface Machinery Systens
Warfighter Protection Advanced Technol ogy
New Desi gn SSN Devel opnent

SSN- 21 Devel opnent

Medi cal

Devel oprment ( Engi neeri ng)

R-1 Line Item 13
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PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent Applied Research

(U) NON- NAVY RELATED RDT&E
PE 0601102A Defense Research Sciences
PE 0602105A Materials Technol ogy
PE 0602211A Aviation Technol ogy
PE 0602303A M ssile Technol ogy
PE 0602601A Conbat Vehicle and Autonotive Technol ogy
PE 0602705A El ectronics and El ectronic Devices
PE 0602709A Ni ght Vision Technol ogy
PE 0602716A Human Factors Engi neering Technol ogy
PE 0602785A Manpower, Personnel and Traini ng Technol ogy
PE 0602786A Warfighter Technol ogy
PE 0602787A Medi cal Technol ogy
PE 0603002A Medi cal Advanced Technol ogy
0603003A Aviation Advanced Technol ogy
PE 0601102F Defense Research Sciences
PE 0602102F Materials
PE 0602202F Human Ef fectiveness Applied Research
PE 0602203F Aerospace Propul sion
PE 0602204F Aerospace Sensors
PE 0602702F Command, Control and Conmuni cati ons
PE 0603202F Aerospace Propul sion Subsystens |ntegration
PE 0603216F Advanced Propul sion and Power Technol ogy
PE 0602712E WMaterials and El ectroni cs Technol ogy
PE 0603716D8Z Strategic Environnmental Research Program
PE 0603851D8Z Environmental Security Technical Certification Program

ccccccccceccccccccccccce
hY)
m

(U SCHEDULE PROFILE: Not applicable.
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BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS APPLI ED RESEARCH

(U) COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

*x *x 62, 141

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0602232N, 0602234N, and 0602270N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The Radi o Frequency (RF) Systens Applied Research Technol ogy
Program addr esses technol ogy deficiencies associated with naval platformneeds for new capabilities in RF surveillance,
RF el ectronic warfare, conmunications, navigation, RF solid state power anplifiers, vacuum el ectronics power anplifiers,
and supporting technol ogi es. The program supports devel opnent of technol ogies to enable capabilities in mssile defense,
directed energy, platformprotection (including Electric Warship), tine critical strike, and information distribution

RF Systens Applied Research Technol ogy devel opnents directly support the Departnent of Defense Joint Warfighter S&T Pl an
and the Defense Technol ogy Area Plans. Projects within this PE have attributes that focus on enhancing the affordability
of warfighting systens. The program al so provides for technol ogy efforts of the Naval Fleet/Force Technol ogy I nnovation
Ofice (NFFTIO to mmintain proactive connectivity and col |l aborati on between DoN S&T and Joi nt, Navy, and Mari ne Corps
conmands wor | dwi de.

(U) Due to the nunmber of efforts in this PE, the prograns described are representative of the work included in this
PE.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens short of a
maj or devel opnent effort.

(U) PROGRAMS PLANS AND ACCOWPL| SHVENTS:

(U) RF SURVEILLANCE. RF Surveillance technol ogy enphasi zes non-opti cal advanced sensor and sensor processing systens for
conti nuous high volune theater-wi de air, space, and surface surveillance, battle group surveillance, real tine

R-1 Line Item 15
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BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS APPLI ED RESEARCH

reconnai ssance and ship defense. Major technol ogy goals include |long-range target detection, discrimnation, target
identification (ID) and fire control quality target tracking in adverse weather, background clutter and electronic
count er measure environnments.

RF Surveill ance FY0O FYO1 FY02 ($13,251)
Advanced Airborne - Shi pboard Digital Array
Early Warning (AEW - Affordabl e Ground Based Radar

Initiate Space Time Adaptive (AGBR) Technol ogy Baseline

Processing Al gorithm
Devel opnent

Passi ve - Shipboard Digital Array

M1 Iineterwave Radar - Advanced AEW Space Tinme - Advanced AEW Space Tinme Adaptive
Di gital Adaptive Processing Al gorithm Processi ng Al gorithm Dev

Transmi t/ Recei ve Devel opnent - AN/ APY-6 W deband Ml ti - Mde
(T/R) Modul es - AN/ APY-6 W deband Mil ti - Mbde Ai r- G ound Radar Advanced
Littoral Small Craft Ai r-Ground Radar Al gorithms

Aut omati ¢ Tar get - UESA Advanced AEW Radar - Wdeband Digital Beanform ng
Recogni ti on ( SCATR) - Wdeband Di gital Beanform ng - UESA Advanced AEW Ant enna

Conti nue i
Utra H gh Frequency

(UHF) Electronically
Scanned Array (UESA)
Advanced AEW Radar
Radar | magi ng

W deband Digital
Beanf or m ng

AN/ APY-6 W deband
Mul ti - Mode Air-
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RF SYSTEMS APPLI ED RESEARCH

DATE: June 2001

Ground Radar
Technol ogy Test bed

Conpl ete

Passive M1 1ineterwave Radar
Digital T/R Mdul es

Radar | magi ng

Littoral SCATR

AGBR Technol ogy Baseline

(U) ELECTRONI C WARFARE TECHNOLOGY: El ectronic Warfare technol ogy enphasi zes non-opti cal
passi ve RF counterneasure systens including H gh Power
Program focus is on maintaini ng near

el ectronmagnetic th

threat of cruise mssiles to depl oyed Naval

reats.

forces;

perfect

M crowave (MN which exploit and counter
real -ti me knowl edge of the eneny;
and precision ID and | ocation of threat emtters.

passi ve sensors and active and
a broad range of
countering the

El ectronic
Vr f ar e FYOO FYo1l FY02 ($11, 145)
Next Generation Specific Advanced Decoy Systens
Emitter ldentification (SEl) Advanced Counter Measures
Initiate and Si gnal Processing Devel oprent
RF EW Threat Characterization Di gi tal Deception Technol ogi es
Long Baseline Tine Difference
of Arrival (ANGUI LA)
El ectronic Attack (EA) for EA for Coherent Conpl ex Modern EA for Coherent Conpl ex Mdern
Coherent Conpl ex Modern Emtters Emitters
Emtters RF EW Sensor M ni aturi zation Next Ceneration SElI and Signal
Conti nue RF Earl y V\ar_ni ng (EW Sensor SEI M ni aturi zation Processi ng
M ni aturi zation RF EW Threat Characterization
Specific Emtter I D (SEl) ANGUI LA
M niturization
Wavel et Signal Processing
Conpl et e Adaptive Distributed EA Wavel et Signal Processing RF EW Sensor M ni aturi zation
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UNCLASSIFIED

DATE: June 2001

SElI M niaturization

(U) RF COVMUNI CATI ONS TECHNOLOGY. Commruni cati ons Technol ogy addresses critica
deficiencies and needs that are not addressed by the conmercia
i nt er operabl e comuni cati ons between U. S and coalition forces at al
utilization of governnent and comrercia

war fi ghti ng needs.

t el ecommuni cati ons assets worl dw de,

t echnol ogy sector.

Navy comruni cati ons technol ogy

The program enphasis is on reliable
| evel s of command and rapid and reliable

that are efficient and responsive to

Radi o
Frequency
Communi cati ons

FYOO

FYO1

FY02 ($12, 396)

Subnmarine Extremely Low
Frequency (ELF) Noise
Mtigation

Buoyant Cabl e Antenna

Vertical Takeoff Unmanned Air
Vehi cl e (VTUAV) Conmuni cati ons
Payl oad

Very Hi gh Frequency (VHF)/UHF/ L-
Band Antenna Technol ogy

X/ Ku- Band Ant enna Technol ogy
Littoral Mobile Wreless

Initiate Technol ogi es Co-Site Interference Net wor ki ng
UHF Demand Assi gned Cancel | ation
Mul ti pl e Access ( DAMA)
for Submarine
Conmruni cat i ons
Large Aperture Large Aperture Miultifunction
Mul ti function Submari ne Submari ne Ant enna VTUAV Conmmuni cati ons Payl oad
Ant enna K/ Ka Band SATCOM Ant ennas Co-Site Interference Cancell ation
K/ Ka Band Satellite Subrmari ne ELF Noise Mtigation K/ Ka Band SATCOM Ant ennas
Cont i nue Conmuni cati on ( SATCOM) Buoyant Cabl e Antenna

Ant ennas

Bandwi dt h Effici ent
Advanced Modul ati on
Hi gh Data Rate SATCOM

Technol ogi es

UHF DAMA for Submarine
Communi cati ons

Bandwi dt h Efficient Advanced

Submarine ELF Noise Mtigation
Buoyant Cabl e Antenna
Technol ogi es
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Code Division Miltiple Modul at i on
Access (CDWA) for
Mlitary Radio

Conmuni cati ons

Mul tifunction Conmmuni -

cati ons Antennas

Advanced Submari ne Mast
Ant enna

Hi gh Data Rate SATCOM

CDMVA for Mlitary Radio
Communi cati ons

Mul ti function Communi cati ons
Ant ennas

Large Aperture Miltifunction
Subrmari ne Ant enna

Bandwi dt h Efficient Advanced
Modul ati on

UHF DAMA for Subnarine
Communi cati ons

Conpl ete

(U) RF NAVI GATI ON TECHNOLOGY: Devel ops key navigation technol ogi es for Naval Battle G oups, Aircraft, Unmanned Air
Vechiles (UAVs), Unmanned Underwat er Vehicles (UUVs), Ships, Subnmarines and other Navy vehicles and platforns. This
technical area applies |eading-edge S&T to enhance G obal Positioning Systens (GPS) capabilities in order to make GPS
nore resistant to noise and jamring. This effort is also concerned with the coupling of GPS with inertial systens. This
effort generally does not cover guided nunitions nor does it duplicate Defense Advanced Research Projects Agency (DARPA)
devel opnents in Mcro El ectronechani cal Systens (MEMS) devices.

RF
Navi gation

FYOO

FYO1

FY02 ($2, 385)

Cont i nue

Anti - Jam Ant ennas

Comuni cati ons, Navigation &
Intelligence (CNI)

I ntegration

Anti - Jam Ant ennas
CNl Integration

Anti - Jam Ant ennas
CNl Integration
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(U) RF SOLID STATE POWNER AMPLI FI ERS. Provides for the generation of VHF, UHF, Mcrowave (MY, and MIIlinmeter Wave (MW
power anplifiers for Navy all-weather radar, surveillance, reconnai ssance, electronic attack, conmunications, and snart
weapons systens. The technol ogy devel oped cannot be obtained through Comercial Of the Shelf (COTS) as a result of the

si mul taneous requirenents placed on power, frequency, linearity, bandw dth, weight, and size.
Solid State
e FYI FYo1 FY02 4
Amplifiers 00 0 02 (34, 888)
W de Bandgap Pul se Power - Silicon Carbide (SiC) Bipolar - Ku-Ka Band Power Anmplifiers
Initiate Anplifier Transi stors - Pseudonorphic GaN transistors
MWV W de Bandgap Li near - W de Bandgap Pul se Power - W de Bandgap Pul se Power
Power Source Amplifier Amplifier
Cont i MWV W de Bandgap Li near Power - MWV W de Bandgap Linear Power
ntinue o
Ef fici ent Broadband Sour ce Sour ce
Amplifiers - Si C Bi polar Transistor

(U) RF VACUUM ELECTRONI C PONER AMPLI FI ERS. Provi des for the devel opment of MW MWN submillinmeter wave power anplifiers
naval all-weather radar, surveillance, reconnai ssance, EA, and conmuni cati ons weapons systens. The technol ogy devel oped
cannot be obtained through COTS as a result of the sinultaneous requirenments placed on power, frequency, bandw dth,

wei ght, and si ze.

Vacuum
. FY0O0 FYo1l FY02 ($6,500)
El ectronics
Ka- Band Gyro-Traveling Wave |- Digital Hi gh Dynam c Range - MWV Gyro-TWIK
Initiate

Tube (TWI) (HDR) Vac. Power Booster - High Brightness Scandate Enmitters
- 2D/ 3D Coupled Cavity (CC)-TWIr
Desi gn Codes
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2-D Kl ystron Design Codes
Ti me Dependent Helix TWI Codes
For Digital Communications
Hi gh Bri ghtness Scandate
Emitters
MV M cr owave Power Modul es - Digital HDR Vacuum Power Booster
for EA - 2D/ 3D Helix TWI Design Codes - 2D/ 3D CC- TWI Desi gn Codes
1 Dinmensional (D)/2D/ 3D
Hel i x TWI Desi gn Codes
. MWV Gyr o- Twyst ron
Continue W Band CC-TWI and Extended
Interaction Klystron (EIK)
Nobl e Met al - Based Scandat e
Emtters
Aln-Sic Dielectric Mterial
W band, 10 kW Gyro-Klystron |- 1-D Helix TWI Desi gn Codes
Conpl et e I on Noi se Theory - MWV Gyro- Twyst ron - 2D/ 3D Helix TWI Desi gn Codes
Nobl e Met al - based Scandat e
Emitters

(U) SUPPORTI NG TECHNOLOG ES. Provides for the radiation, reception, control and processing of VHF, UHF, MN and MWV
power for Navy all-weather radar, surveillance, reconnai ssance, EA, comunications, and snmart weapons systens. The
t echnol ogy devel oped cannot be obtained through COTS as a result of the requirenents placed on power, frequency,
linearity, bandw dth, weight, and size.

Suppor t
FY FYO1 FY02 77
Technol ogy 00 0 02 ($9, 778)
Initiate Channel i zed Filter Bank - Hi gh Speed M croelectronic - Wde Bandgap Transi stor
Hi gh Power, W de Band, Mechani cal system ( MEMs) Reliability

R-1 Line Item 15
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| sol ators Si C Power Converter
El ectronic True Tine Del ay DDS | ntegral Modul at or
Hi gh Performance Analog to Channel i zed Filter Bank Hi gh Power, W de Band, Isolators
Di gital Converters (ADCs) Hi gh Power, W de Band DDS | ntegral Mdul at or
Conpact Tunable Filters and | sol ators El ectronic True Time Del ay
Filter Banks El ectronic True Tine Del ay Hi gh Performance ADC s
100 GHz Low Noise Digital Hi gh Performance ADC s Conpact Tunable Filters and
Cl ock Conpact Tunable Filters and Filter Banks

MW Fr equency Direct
Synt hesi zer (DDS)

Digita

Filter Banks
100 Chz Low Noise Digita

100 CGhz Low Noise Digita
MV Frequency DDS

Cl ock

Cont i nue Robust, W de Bandgap Low Cl ock Robust, W de Bandgap Low Noi se
Noi se Anplifiers MWV Fr equency DDS Amplifiers
Utra Low Noi se, Broad Band, Robust, W de Bandgap Low Noi se Utra Low Noi se, Broad Band, High
Hi gh Linearity, Receiver Amplifiers Linearity, Receiver Amplifiers
Amplifiers Utra Low Noi se, Broad Band, GVR Non- Vol atile Menories
G ant Magnet o- Resi st ance Hi gh Linearity Receiver Hi gh Speed Mens
(GWR) Non-Vol atile Menories Amplifiers Si C Power Converter
Si |l i con-Based Power GVR Non- Vol atile Menories
Converters

Conpl et e Silicon-Based Power Converters

(U) NFFTIO  The purpose of NFFTIOis to ensure the Fleet/Force (F/F) hel ps shape the DoN i nvestnment in S&T, devel op

teaming relationships to rapidly denonstrate and transition technol ogy,
and enabl e warfighting i nnovations based on technica
This is acconplished through proactive connectivity and col | aborati on between DoN S&T and Joi nt,

capability options for

naval forces,

support

devel opnent

of technol ogy-based
and conceptual possibilities.
Navy, and Marine Corps

commands worl dwi de. Projects executed by NFFTIO are typically six to eighteen nonths in duration. Therefore, nost
projects that are initiated are conpleted in the same or the next fiscal year

NFFTI O FYO0O FYO1 FY02 ($1, 798)

Initiate Virtual Information Processing Submarine Pl atform Avoi d Cl ose Devel op and denonstrate specific
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UNCLASSIFIED

DATE: June 2001

Agent Research (VI PAR)

Robust Systems for HF and
Land-1i ne Data Transfer
Anti-terrorist Water

Moni toring System

Aut ononpus Sel f - cont ai ned
Acoustic Classifier

Passi ve Acoustic Sensor for
Submarine Hull Application
Next Generation |nproved Phone
Di stance Li ne for Underway
Repl eni shnent

Hel i copter Vortex Ring-State
War ni ng System

Shi pboard Vi sual Navi gation
Aid for Vessels in Formation
F/ A-18 Fast Tactical |magery

Encount er s/ SPACE

Radi ant Argon Hyperspect al

| magi ng

Air Warfare Training

Technol ogy Devel opment (AWITD)
Renmote Water Craft Project/
RWC

Amphi bian Suit |1

Shi pboard Quality of Life/ QOL
Shi pboard Non-tacti cal

Aut omat ed Dat a Processi ng/ SNAP
Col | aborative Digital Target
Fol der s/ DTF

Envi ronment Anal ysis and

Recei ver Systens/ EARS

Fusi on Box Hardware & Software
Syst ens

Roc- N- Rol Core Network System
Smart Board Systens

sol utions to known operati onal
Command Capability Issues.

Cont i nue Projects are typically six to Projects are typically six to Projects are typically six to
ei ghteen nonths in duration. ei ghteen nonths in duration. ei ghteen nonths in duration.
Therefore, all projects from Therefore, all projects from Therefore, all projects from
previ ous years have either previ ous years have either previ ous years have either been
been conpleted or will be been conpleted or will be conpleted or will be conpleted
conpleted this fiscal year as conpleted this fiscal year as this fiscal year as indicated
i ndi cated bel ow. i ndi cated bel ow. bel ow.

Conpl ete Devel opnent of Anphi bi an Suit VI PAR AWITD

for Special Operations
Low Frequency Active Intercept
Recei ver System

Robust Systens for HF and
Land-line Data Transfer

Next CGeneration | nproved Phone
Di stance Line for Underway

R-1 Line Item 15
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Repl eni shment

(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget
PE Restructure 56, 798
I nflation Adjustnment: 65
Program Adj ust nent -70
NWCF Adj ust nent 348
Addi ti onal Program Adj ust nment 5, 000
FY 2002 PRESBUDG Submi ssi on ** ** 62,141

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.

was funded in PEs 0602232N, 0602234N, and 0602270N.

(U) CHANGE SUMVARY EXPLANATI ON:
(V) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

The work described in FY 2000 & 2001

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

(U) PE 0601153N (Defense Research Sciences)

(U PE 0602114N (Power Projection Appl
(U) PE 0602123N (Force Protection Appl

i ed Research)
i ed Research))

R-1 Line Item 15

JUNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 2

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS APPLI ED RESEARCH

(U) PE 0603271N (RF Systens Advanced Technol ogy)
(U) PE 0603114N (Power Projection Advanced Technol ogy)
(U) PE 0603123N (Force Protection Advanced Technol ogy)

(U) NON NAVY RELATED RDT&E:

PE( s)
PE( s)
PE( s)
PE( s)
PE( s)
PE( s)
PE( s)

cccccce

(U) SCHEDULE PROFI LE:

0601102A, 0601102F (Defense Research Sciences)
0602204F (Aerospace Avionics)

0602782A, 0602702F (Command, Control and Conmuni cations (C®) Technol ogy)

0602705A (El ectronics and El ectroni c Devices)

0602303A (M ssil e Technol ogy)

0602270A, 0602270F (El ectronic Warfare Technol ogy)
0603270A, 0603270F (Advanced El ectronic Warfare Technol ogy)

Not Applicabl e.
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: Ocean Warfi ghting Environment Applied Research

(U) COST: (Dollars in Thousands)

PRQIECT

NUMBER & FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE ESTI MATE

N A

Ocean Warfighting Environnent Applied Research

66, 642 76, 363 50, 738

(V) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s Program El ement (PE)-previously named Oceanographi c and

At nospheric Technol ogy - provides the uni que, fundanental programmtic instrunment by which basic research on the

natural -environnent is transformed into technol ogy devel opnents that provide new or enhanced warfare capabilities for
the Battl espace Environment (BSE). W use natural-environnment and BSE i nterchangeably; each termis to be understood to
potentially enconpass aspects of the ocean, atnosphere, space, or |and.

(U) This PE al so provides technol ogies that formthe natural -environnent technical base on which all systens
devel opnent and advanced technol ogy depend. This PE contains the National Oceanographic Partnership Program
(NOPP) (Title Il, subtitle E, of Public Law 104-201) enacted into |law for FY 1997. A mmjor conponent of the program
supports Organic M ne Counterneasures (MCM. The objectives of the PE are net through neasuring, analyzing, nodeling
and sinulating, and applying environmental factors affecting naval materiel and operations in the BSE

(U) Due to the breadth of efforts included in this PE, the prograns described in the Acconplishnments and Pl ans
sections are representative selections of the work included in this PE

(U) This PE provides for BSE technol ogy devel opnents that contribute to neeting top joint warfare capabilities
established by the Joint Chiefs of Staff. Major efforts of this PE are devoted to (1) gaining real-tinme know edge of the
BSE, (2) determ ning the natural -environnent needs of regional warfare, (3) providing the on-scene commander the
capability to exploit the environment to tactical advantage, and (4) devel opi ng atnospheric research related to
detection of sea-skimming mssiles and stri ke warfare.

R-1 Line Item 18
Budget Item Justification
(Exhibit R-2, page 1 of 9)
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: Ocean Warfi ghting Environment Applied Research

(U) This PE provides natural -environnent applied research for all fleet operations and for current or energing
systens. This PE supports virtually all the Joint M ssion Areas/Support Areas with prinmary enphasis on Joint Littora
Warfare and Joint Strike Warfare. Specifically:

(U) Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Prograns include
ocean and at nmospheric prediction for real-time description of the operational environment, shallow water acoustics and
nmul ti pl e-i nfluence sensors for undersea surveillance and weapon systens, and influences of the natural environnent on
m ne counterneasure (MCM systens.

(U) Joint Strike Warfare efforts address issues in air battl espace dom nance. Prograns include influences of the
natural environnment on electromagnetic (EM/electro-optic (EO systems used in the targeting and detection of missile
weapon systens as well as inprovenents in tactical information managenent about the BSE

(U) These efforts support the Joint Warfare Strategy "Forward Fromthe Sea." This programfully supports the
Director of Defense Research and Engi neering’s Science and Technol ogy Strategy and is coordinated with other DoD
Conponents through the Defense Science and Technol ogy Reliance process. Wk in this PEis related to and fully
coordinated with efforts in accordance with the ongoing Reliance joint planning process. There is close coordination
with the US Air Force and US Arny under the Reliance programin the Battlespace Environnent categories of Lower
At nosphere, Ocean Environnents, Space & Upper Atnosphere, and Terrestrial Environnents.

(U) The Navy program i ncludes projects that focus on, or have attributes that enhance, the affordability of
war fi ghting systens.

(V) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances with possible applications toward solution of specific Naval problens, short of a mgjor
devel opnent effort.

(U PROGRAMS PLANS AND ACCOWPLI SHVENTS

R-1 Line Item 18
Budget Item Justification
(Exhibit R-2, page 2 of 9)
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602435N

UNCLASSIFIED

DATE: June 2001

PROGRAM ELEMENT TI TLE: Ocean Warfi ghting Environment Applied Research

BSE*

SENSORS FY00- $16, 800 FY01- $19, 850 FY02- $7, 349

& DATA

Initiate Participation in GODAE*
Advanced Ocean Wave Prediction GODAE* GODAE*
Bi ol um nescence Sensor Advanced Ccean Wave Prediction Bi ol um nescence Sensor
Physi cs- Based Model s for Bi ol um nescence Sensor Physi cs- Based Model s for
Hyper spectral Sensors Physi cs- Based Model s for Hyper spectral |magi ng Sensors
Naval | npact of Natural Hyper spectral | nagi ng Sensors Naval | nmpact of Natural

Cont i nue Environmental Processes, Naval | mpact of Natural Environmental Processes,
especially in the Littoral Envi ronment al Processes, especially in the Littoral Zone
Zone especially in the Littoral AUV* Sensors and Technol ogy for
AUV* Sensors and Technol ogy Zone Cceanogr aphy/ MCWr
for Cceanography/ MCMVF AUV* Sensors and Technol ogy

for Oceanography/ MCMWF

Components of AUV* Technol ogy Prelimnary Field Tests of New Advanced Ccean WAave Prediction
Transitioned to Higher Di gi tal Bi ol um nescence Sensor
Cat egory Programs Conpl eti on of Phase | of

Conpl et e Testing Utility of Synthetic

Aperture Sonar for Increased
Ranges

* AUV=Aut ononmous Underwat er Vehi cl e; BSE=Battl| espace Environnment; GODAE=d obal Ocean Data Assinilation Experinent;
MCM=M ne Count er measur es

BSE*

CONCEPT FY00- $22, 902 FY01- $25, 658 FY02-$20, 510
ENABLERS

Initiate FYOO BAA* Awards for the Capturing Uncertainty Mari ne Mamral s Program

Nat i onal Oceanographic

R-1 Line Item 18
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602435N

UNCLASSIFIED

DATE: May 2001

PROGRAM ELEMENT TI TLE: OCcean Warfighting Envi ronnent Applied Research

Naval Battl|l espace Awareness
Geocl utter

Air-Sea Interaction

Precise Tine/ Time Interval
Nat i onal Oceanographic
Part nershi p Program

Bi osensor Technol ogy
SecNav/ CNO* Ccean Chairs

Naval Battl espace Awareness
Precise Tine/ Tinme Interval
Geocl utter

Nat i onal Cceanographic

Part nershi p Program

Naval Battl espace Awareness
Precise Tinme/ Tinme |Interval
Ceocl utter

Capturing Uncertainty
Air-Sea Interaction

Conti nue Col | aborative Efforts with Bi osensor Technol ogy Nat i onal Oceanographic
Basi ¢ Research Prograns SecNav/ CNO* Ocean Chairs Part nershi p Program
Dual Use Radar Effort Col | aborative Efforts with SecNav/ CNO* Ccean Chairs
Basi ¢ Research Prograns Col | aborative Efforts with Basic
Research Prograns
FY97 BAA* Projects in National Dual Use Radar Tactics and Bi osensor Technol ogy
Oceanogr aphi ¢ Partnership Weat her Effort
Program FY98 BAA* Projects in National
Conpl et e NBA* Wor kshop Report Published Oceanogr aphi ¢ Partnership

Program

*BAA=Br oad Agency Announcenent;

t he Navy/ Chi ef of Naval Operations

BSE=Batt | espace Environnent; NBA=Naval Battl espace Awareness; SecNav/ CNO=Secretary of

OCEAN AND
ATMOSPHERI C
MODELI NG/ FY02-$12, 157
PREDI CTI ON FY00- $14, 858 FYO1-$16, 901
AND EFFECTS
Di stri buted Marine Environnment
Initiate Forecast System

Construction of an End-to-End

R-1 Line Item 18
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Budget Item Justification
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BUDGET ACTIVITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602435N

UNCLASSIFIED

DATE: May 2001

PROGRAM ELEMENT TI TLE: OCcean Warfighting Envi ronnent Applied Research

Cbservati on/ Anal ysi s/ Predi cti on
System for Coastal Aerosols and
Dust

Ocean Model Nowcast/ Forecast at
a variety of Scales (d obal,
Regi onal , Semi - Encl osed Seas,
Local ), including Rel ocateable
and Nested Model s

Advanced On-Board Ocean Model s
Model Testing/ Validation

Coupl ed Ccean/ At nosphere Model s

Ocean Model Nowcast/ Forecast at
a variety of Scales (d obal,
Regi onal , Semi - Encl osed Seas,
Local ), including Rel ocateable
and Nested Model s

Advanced On-Board Ocean Model s
Model Testing/ Validation

Coupl ed Ccean/ At nosphere Model s

Ocean Model Nowcast/ Forecast at
a Variety of Scales (d obal,
Regi onal , Semi - Encl osed Seas,
Local ), including Rel ocateable
and Nested Model s

Advanced On-Board Ocean Model s
Model Testing/ Validation

Coupl ed Ccean/ At nosphere Model s

Continue Nest ed At nospheric Mdel s Nest ed At nospheric Mdel s Nest ed At nospheric Mdel s
(d obal, Regional, Local) (d obal, Regional, Local) (d obal, Regional, Local)
On- Scene Weat her Prediction On- Scene Weat her Prediction On- Scene Weat her Prediction
At nospheric Effects on EM EC At nospheric Effects on EM EC At nospheric Effects on EM EC
Construction of an End-to-End Construction of an End-to-End
Qbservati on/ Anal ysi s/ Predi cti on Qbservati on/ Anal ysi s/ Predi cti on
System for Coastal Aerosols and System for Coastal Aerosols and
Dust Dust
Participation in the California
Air Resources Board Program
"PM 10"
Di stributed Marine Environnent
Conpl ete Forecast System

Fi el d Denonstrations of the
Tacti cal Environnment al
Processor

*EM EO=El ectronmagnetic/El ectro-Optic

R-1 Line Item 18
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BUDGET ACTIVITY: 2

UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001

PROGRAM ELEMENT: 0602435N

PROGRAM ELEMENT TI TLE: OCcean Warfighting Envi ronnent Applied Research

Naval Warfare
System Focused
Efforts

FY00- $12, 082

FYO1l- $13, 954

FY02- $10, 722

3-D Geoacoustic
Predictions & I nversion of
Chirp Sonar Data for

Initiate Seabed | nhonpgeneities
Soliton Packet Predictions
usi ng Renpte Acoustics
Renpt e Sensi ng Techni ques, 3-D Ceoacoustic Predictions & 3-D Ceoacoustic Predictions &
especially Hyperspectral I nversion of Chirp Sonar Data I nversion of Chirp Sonar Data
Technol ogy for the for Seabed | nhonogeneities for Seabed | nhonpbgeneities
Littoral Zone Soliton Packet Predictions Soliton Packet Predictions
Bi-Static and Multi-Static usi ng Renpte Acoustics usi ng Renpbte Acoustics
Active Acoustics Renot e Sensi ng Techni ques, Renot e Sensi ng Techni ques,
Rapi dly Adaptive especi ally Hyperspectral especially Hyperspectra
Envi ronmental Transfer Technol ogy for the Littoral Technol ogy for the Littora
Functi ons Zone Zone
Envi ronment al | npact on Bi -Static and Multi-Static Bi-Static and Multi-Static
Conti nue Acoustics/ Ml ti-Sensor Active Acoustics Active Acoustics

Systenms and Processing
Techni ques, especially in
Shal | ow Water, at both
Under sea Surveill ance and
MCMF Fr equenci es

I nt ernal Wave/ Coast al
Front Influences on
Acoustic Propagation

Rapi dl y Adaptive Environnmenta
Transfer Functions

Envi ronnent al | npact on
Acoustics/ Milti-Sensor Systens
and Processing Techni ques,
especially in Shall ow Water

at both Undersea Surveill ance
and MCM¢ Frequenci es

I nternal Wave/ Coastal Front

I nfl uences on Acoustic

Rapi dl y Adaptive Environment al
Transfer Functions

Envi ronment al | npact on
Acoustics/ Mil ti-Sensor Systens
and Processing Techni ques,
especially in Shall ow Water,

at both Undersea Surveillance
and MCMF Frequenci es

I nt ernal Wave/ Coastal Front

I nfl uences on Acoustic
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: OCcean Warfighti ng Envi ronnent Applied Research

DATE: May 2001

Pr opagati on Propagati on

Characterization of Bubble
Distributions in Littora
Zones

Cont ami nant Transport
Modeling in Conpl ex BSE*

Conmpl ete

*BSE=Bat t | espace Environnent; MCM=M ne Count er measures

SBI R FYO0O0 FYO1l - $1, 264 FY02
N A - Portion of extramural program - NA
reserved for Small Business
Initiate I nnovati on Research assessnent
in accordance with 15 USC 638
(U) PROGRAM CHANGE SUMVARY
FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 72,681 60, 320 63, 764
Appropri ated Val ue:
Adj ust ments from FY 2001 President's Budget:
PE Restructure -13, 826
Executi on Adj ust ment -4, 803
Congr essi onal Reci ssion - 285 - 707
Congr essi onal Pl us-up +16, 750
Federal Technol ogy Transfer -6
Non Pay Inflation +55
NWCF Rat e Adj ust ment +324

R-1 Line Item 18

Budget Item Justification

(Exhibit R-2, page 7 of 9)

UNCLASSIFIED



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: OCcean Warfighti ng Envi ronnent Applied Research

NMCI - Rei mbur sabl e Fundi ng +421
SBI R STTR Tr ansf er - 945
FY 2002 PRESBUDG Submi ssi on 66, 642 76, 363 50, 738

(U CHANGE SUMVARY EXPLANATI ON
(U) Schedul e: Not Applicable.
(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:
(U) PE 0601153N (Defense Research Sci ences)
PE 0602114N (Power Projection Applied Research)
PE 0602123N (Force Protection Applied Research)
PE 0602235N (Conmon Picture Applied Research)
PE 0602271N (RF Systens Applied Research)
PE 0602747N (Undersea Warfare Applied Research)
PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0603207N (Air/Ccean Tactical Applications)
PE 0603271N (RF Systens Advanced Technol ogy)
PE 0603747N (Undersea Warfare Advanced Technol ogy)
PE 0603782N (M ne & Expeditionary Warfare Advanced Technol ogy)
PE 0604218N (Air/ Ccean Equi pnent Engi neering)

cccccccccce

(U) NON NAVY RELATED RDT&E:

PE 0602101F ( Geophysi cs)

PE 0602601F (Phillips Lab Expl oratory Devel oprent)

PE 0602784A (M litary Engi neering Technol ogy)

PE 0603410F (Space Systems Environnental Interactions Technol ogy)
PE 0603707F (Wat her Systens Technol ogy

cccce

R-1 Line Item 18
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001

BUDCGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: OCcean Warfighting Envi ronnent Applied Research

(U) SCHEDULE PROFILE: Not applicable.
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT:  0602747N
PROGRAM ELEMENT TI TLE: Undersea Warfare Applied Research

(U COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MVATE  ESTI MATE

Undersea Warfare Applied Research
> > 76, 510

** The Science and Technol ogy Program El enents (PES) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0602315N, 0602633N and 0602314N.

(U) M SSI ON DESCRI PTI ON:

(U In countering the proliferation of quiet diesel submarines to third world countries and Russia’s continued
i nvestnent in subnmarine technology, work within this Program El enent (PE) provides an enabling capability for power
projection and force sustainability. This approach protects the country's capital investnent in surveillance, submarine,
surface ship and air Anti-Submarine Warfare (ASW assets by exploring those high risk/high payoff technol ogi es that
promise to provide capabilities of exceptionally high mlitary value in five to fifteen years. These technol ogy options
i nclude research in the foll ow ng areas:
I mproving reliable undersea target detection and tracking to enable on-conmand application of precision offensive
mlitary force. Progranms include undersea sensors and arrays to provide robust shall ow water surveillance and
reconnai ssance, and to detect undersea threats to the surface battleforce. This effort also includes Navy uni que
research and technol ogy i ssues associated with creating a tinmely and intelligible tactical picture of the undersea
batt| espace
Domi nating the undersea battl espace to enable tinely execution of joint/conbined operations and to ensure joint force
sustainability. Prograns include advanced sensors and arrays for both i nproved ASWsurveillance and enhanced
battl eforce sel f-defense, ASWdata fusion for better tactical control, and | ow frequency active sonar and rapidly
depl oyabl e surveillance systens for covert/non-covert indication and warni ng.
I mproving reliable undersea target detection and tracking, thus enabling joint battleforce sustainability. Prograns
include the entire spectrum of technol ogy devel opnent undertaken in support of the Littoral ASW (LASW Future Nava
Capability (FNC).
| mprovi ng under sea weapons effectiveness while reducing overall costs through inprovenents to current systens as well
as the devel opnent of new weapons concepts. The goal of Undersea Waponry is to produce cost effective, quick
reaction intelligent weapons incorporating broadband processing with battl egroup connectivity, intelligent
count ernmeasures, hard kill torpedo defense, inproved littoral operation, and weapon flexibility. Several Science and

R-1 Line Item 20
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE:  June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT:  0602747N
PROGRAM ELEMENT TI TLE: Undersea Warfare Applied Research

Technol ogy (S&T) chal l enges nust be addressed including cluttered operating environments, nultipath Acoustic
propagati on, | ow no doppler targets, detonation physics, high density power sources, and fusing/safety/arnng
mechani cs. The technol ogy devel oped under this project will be transitioned to the acquisition community for
incorporation into existing platforms. These efforts support the Littoral ASW FNC

(U Due to the nunber of efforts in this PE, the prograns described are representatives of the work included in this PE

(U The Navy Science and Technol ogy program i ncludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the Applied Research Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward sol utions to specific Naval problens, short of an
advanced devel opnent effort.
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BUDCET ACTIVITY: 2

UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROCRAM ELEMENT:  0602747N

PROGRAM ELEMENT TI TLE: Undersea Warfare Applied Research

(U) PROGRAMS PLANS AND ACCOMPLI SHVENTS

DATE: June 2001

W de Area
Surveil | ance

FYO0O

FYO1

FY02-$14, 657

Contract for 2 re-useable
test vehicle versions of the
X-glider for sensor delivery
and personnel recovery
support.

Advanced pattern-recognition
processi ng devel opnent for
synthetic aperture sonar
Devel opnent of structura
magnetostrictive materials
Devel opnent of PZT materials
for biased operation

New Hydra desi gn capabl e of
full aperture (8 KM and ful
hydr ophone conpl erent (48)

Design/integration of Utra-

Eval uation and transition of
non-traditional scattering
and advanced processing for
air deployed nultistatics

Advanced nultistatics

devel opnent

Utra w deband wavef or m
processi ng

Advanced clutter detection
and rejection techni ques
Hydra adaptations for use as
an of f-board sensor for

lnitiate Low Frequency (ULF) and
Extrenely Low Frequency (ELF) submari nes
El ectronmagnetic (EM sensors, Project to miniaturize DADS
signal processing and sensor/control nodes by a
environnental noise factor of 10 with equal or
cancel | ati on techni ques for better perfornance for
submarine detection onto the littoral applications
Vertical take-off Unmanned Air
Vehi cl e (VUAV)
Sea tests of optical standoff
sensor systens
Devel opnent of ultra | ow power
el ectronics
Non-traditional scattering
devel opnent Devel opnent of acoustic signal Advanced pattern-recognition
Phase conjugation al gorithm processing DCL techniques for processing devel opnent for
Cont i nue devel opnent and eval uati on aut ononmous under sea synt hetic aperture sonar

Devel opnent of |arge
aperture, bottom nounted
array/ si gnal processing

Devel opnent of acoustic

applications

Utra-1light array technol ogy
in air/sub depl oyed
configurations at-sea

Avsmav e nd

Devel opnent of structura
magnet ostrictive materials
Devel oprment of PZT materials
for biased operation
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BUDCET ACTIVITY: 2

UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT:
PROCGRAM ELEMENT TI TLE

0602747N
Undersea Warfare Applied Research

DATE: June 2001

si gnal processing detection
classification and

| ocal i zation (DCL)techniques
for autononous undersea
applications

Devel opnent of a md-
frequency broadband panel
projector utilizing active
f eedback

Devel opnent of | ow
frequency, low profile
cynbal transducer

Utra-light array technol ogy
in air/sub depl oyed
configurations at-sea
experinents

Devel opnent of a famly of
ultra-lightweight, ultra-I|ow
power air-, surface ship- or
submari ne- depl oyabl e,

Mat ched Fi el d Tracking
Arrays to be used for

barrier (Hydra) or area
(Kel p) surveillance or as
organi ¢ of f-board sensors
for submarines

Devel oprrent of Depl oyabl e
Aut ononous Di stri buted
Syst em ( DADS) sensor/si g-
nal processing technol ogy
and sinulation of intra-
field data fusion and field-
|l evel control functions

Devel opnent of Extrenely Low
Frequency Em ssion (ELFE)
technol ogy through system
denonstration

experinments

Devel opnent of a family of
ultra-1lightweight, ultra-I|ow
power air-, surface ship- or
submari ne- depl oyabl e, Matched
Field Tracking Arrays to be
used for barrier (Hydra) or
area (Kel p) surveillance or as
organi ¢ of f-board sensors for
submari nes

Utra-1ight deployable arrays

Devel opnent of a famly of
ultra-lightweight, ultra-|ow
power air-, surface ship- or
submari ne- depl oyabl e, Matched
Field Tracking Arrays to be
used for barrier (Hydra) or
area (Kelp) surveillance or
as organic off-board sensors
for submarines

Sea tests of optical standoff
sensor systens

Devel oprment of ultra | ow
power el ectronics.
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROCRAM ELEMENT:  0602747N

PROGRAM ELEMENT TI TLE: Undersea Warfare Applied Research

DATE: June 2001

Conpl et e

Shal | ow Water Air Anti-
Submarine Warfare (ASW
assessnent for depl oyabl e
sensors

Assessnent and report on the
rol e of bottom noored
shal | ow wat er Acoustic and
non- Acousti c surveill ance
net hods

Optical standoff sensor
systens Exploratory

Devel opnent Mbdel (EDM;
initiated at-sea testing
Document ati on of the Multi-
sensor Acoustic/ Non- Acoustic
Dat a Fusi on ( MANDF)

Non-traditional scattering
devel opnent

Phase conjugation al gorithm
devel opnent and eval uati on

Devel opnent of |arge aperture,
bott om nounted array/signa
processi ng

Devel opnent of a md-frequency
br oadband panel projector
utilizing active feedback

Devel opnent of | ow frequency,
| ow profile cynbal transducer

Assessnent and report on ASW
performance of Hydra and Kel p
during RDS-3 experi ment

(Sep/ Cct 2000)

Devel opnent of acoustic

si gnal processing DCL

techni ques for autononous
under sea applications
Assessnent and report on ful
aperture Hydra perfornance
during Seaweb 2001 (Sep 2001)
Desi gn/integration of ULF/ ELF
EM submari ne detection system
nmount ed on VUAVsS

al gorithm DADS sensor/signal processing
devel opnent for autononous
detection/classification of
submari nes
ELFE t hrough data anal ysi s
/final report of
denonstrations and al gorithm
devel opnent
Batt| egroup FY0O0 FYO1 FY02—$35, 910
ASW Def ense
Eval uati on of piezoconposites Multi-static ASW Capabilities At sea testing in support of
as broadband proj ector Enhancenent (MACE) multi - al gorithm devel opnent, source
materi al s static processing devel opnent reliability, and system
Initiate component denobnstrations

Advanced conpact multi-static
active air depl oyed receiver
(Super ADAR) w active &

passi ve I n Buoy Signa

At sea testing and data
analysis for multi-static
processing al gorithm
devel opnent

using multiple nulti-static
sour ces

Conpact | ow frequency mul ti -
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Processi ng design trade

st udi es

| mproved multi-static
processing for the light

wei ght sound system (LWSS) and
air deployed i mpul sives
Advanced i n-buoy autonatic
echo processing (S-ADAR)

Desi gn of nagnetostrictive

pi ezoel ectric transducer (MPT)
for high frequency (HF)
submari ne conformal bow
program | nt egrat ed Bow

Conf or mal (1 BC)

Devel opnent of outboard power
el ectronics for HF I BC

Devel opnent of single crysta
pi ezoel ectric materials

Devel opnent of HF broadband
panel projector array for |IBC
Denonstrate EAST signa
processing techniques in a

Fl eet operational effort

static active receiver (Super
ADAR) w/ active & passive In
Buoy Signal Processing

Passi ve Acoustic array
testbed design and
installation

Advanced Counter-Tor pedo
Detection, Classification
and Local i zation devel opnent
for surface ship defense

i ncl udi ng performance
assessnent, data collection
data anal ysis, algorithm
devel opment s

Cont i nue

Devel opnent of signa
processi ng net hods/ al gorithms
t hat enabl es i nproved target

| ocal i zati on esti mates and
differentiati on between man-
made and natural transient

noi ses

Devel opnent of off-board,
Acoustic, multi-static source
and associ ated on-board signa
processi ng techni ques

Devel opnent of Integrated Bow
Conformal (1BC), Low Frequency
Hul | Array(LFHA), and

Af f ordabl e/ Vol uret ri c t owed
arrays

Devel opnent of

el ectrostrictive rel axor
ceram cs

Devel opnent of el ectroactive
pol ymer broadband transducer

Devel opnent of inproved of f-
board, Acoustic nulti-static
source conponents, processing
al gorithns, and perfornance
predictive tools

Devel opnent of IBC, LFHA, and
Vol unetric towed arrays

Devel opnent of
el ectrostrictive rel axor
cerani cs

Devel opnent of el ectroactive
pol ymer broadband transducer
array

Devel opnent of hi gh energy
density, anbient tenperature
battery | aboratory testing

Envi ronnental | y Adaptive Sonar
Technol ogy( EAST): Devel opnent
of technical approaches for
aut omati ng the operationa
configuration of sonar systens

Devel oprment of inproved off-
board, Acoustic nulti-static
sour ce conmponents, processing
al gorithns, and perfornmance
predictive tools

Devel oprment of [BC, LFHA, and
Vol unmetric towed arrays

Devel opnent of MPT array for
HF | BC program

Devel opnent of outboard power
electronics for HF I BC

Devel opnent of HF br oadband
panel projector array for |IBC
Devel oprent of

el ectrostrictive rel axor
ceranics

Devel opnent of el ectroactive
pol yner broadband transducer
array
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pr ot ot ype

Transition and devel opnent of
br oadband hybrid transducer
technol ogy from weapon to
submarine (SSBN) application

Devel opnent of hi gh energy
density, anbient tenperature
battery

Environnental | y Adaptive Sonar
Technol ogy( EAST): Devel opnent
of technical approaches for
aut omati ng the operationa
configuration of sonar systens
in response to real -tine

anal ysis of the Acoustic field
and rel evant (neasured)

envi ronnental paraneters

in response to real -tine

anal ysis of the Acoustic field
and rel evant (neasured)

envi ronnental paraneters

| mproved multi-static
processing for the light

wei ght sound system (LWSS) and
air deployed i mpul sives
Advanced i n-buoy autonatic
echo processing (S-ADAR)

Devel opnent of high energy
density, anbient tenperature
battery

Envi ronmental | y Adaptive
Sonar Technol ogy( EAST):

Devel opnent of technica
approaches for automating the
operational configuration of
sonar systenms in response to
real -tinme analysis of the
Acoustic field and rel evant
(measured) environnent al

par anmeters

Denonstrate EAST signha
processing techniques in a
Fl eet operational effort

I nproved nulti-static
processing for the light

wei ght sound system (LWES)
and air depl oyed i npul sives

Advanced i n-buoy automatic
echo processing (S- ADAR)

Conpl et e

Laborat ory
denonstration/integration of
of f-board source conponents.

Devel opnent of thin optica
towed array; transition to TB-
29

Devel opnent of a high power,
hi gh energy density therma
battery

Devel opnent of signa
processi ng net hods/ al gorithms
t hat enabl es i nproved target

| ocal i zati on esti mates and
differentiati on between man-
made and natural transient

noi ses

Devel opnent of signa
processing al gorithns for
submarine towed arrays that
provi de i nmproved target

| ocal i zati on estimates

Affordabl e towed array
construction, denpnstration

Denonstration of nulti-static
processi ng
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and transition to TB-29

Devel opnent of broadband
hybrid transducer array for
SSBN application

Eval uati on of piezoconposites
as broadband projector
material s

Advanced conpact multi-static
active air depl oyed receiver
(Super ADAR) w active &
passive I n Buoy Signa
Processi ng design trade

st udi es

Cooperative
ASW

FYO0O

FYO1

FY02—$912

Initiate

Fi shline fiber optic sensor
designs for subnmarine
surface ship & air depl oyed
ASW arr ays

Cont i nue

Tel esonar acoustic
conmuni cati ons system for
depl oyabl e systens

Tel esonar acousti c conmmuni cati ons
system for depl oyabl e systens

Tel esonar acoustic
conmmuni cati ons system for
depl oyabl e systens

Neutralization

FYOO

FYO1

FY02-$25, 031

Initiate

Devel op a Conput ati ona
Capability to Perform Wapon
Desi gn Optim zation

Devel op H gh Speed

Supercavi tating Vehicle Test
Bed

Steal th Honmi ng Concepts
Pl at f or M Weapon Connectivity

Low noi se integrated notor
propul sor

Active control with active
fi ber conposites
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Br oadband Processi ng and
Intelligent Control for

Tor pedo Gui dance and Contr ol
Intelligent Counterweapons and
Count erneasures for Integrated
Tor pedo Def ense

Low Rate, Long Endurance Power
Sources for Undersea

Pr opul si on

Hi gh Rate/Hybrid Power Sources
for Torpedoes

Feat ure Based Navi gation and
Mappi ng

Devel op a Conput ati onal
Capability to Perform Wapon
Desi gn Optin zation

Devel op a H gh Speed

Supercavi tating Vehicle Test
Bed

Br oadband Processi ng and
Intelligent Control for

Tor pedo CGui dance and Contr ol
Intelligent Counterweapons and
Count erneasures for Integrated
Tor pedo Def ense

Hi gh Rate/Hybrid Power Sources
for Torpedoes

Devel op a Conput ati onal
Capability to Perform Wapon
Design Optim zation

Devel op a Hi gh Speed
Supercavitating Vehicle
concept and Test Bed

Devel opnent of Tor pedo
Intelligent Control Guidance
and Contr ol

Intelligent Counterweapons
and Count er measures for

I ntegrated Tor pedo Defense
Transition of Counter-torpedo
technol ogi es to PM5-415

Cont i nue Tor pedo Noi se Mddeling and chne
Cont r ol Tor pedo Noi se Model i ng and ;“ ?V\ﬂ re Torpedo Defense
Fuzi ng, Detonation processes Cont r ol ystem . .
and Target Interactions, and Fuzi ng, Detonation processes Bevel ogrrent Off H g_T_ Rat 3/ Hybrid
Enhanced Kill Mechanisns for and Target Interactions, and ower sources tor forpedoes
Under sea \War heads Enhanced Ki |l Mechanisms for Fuzing, Detonation processes
Devel opment of active- passive Under sea War heads and Target Interactions, and
vi bration nmounts Devel opnent of active- passive Enhanced Kill Mechanisns for
vibration rounts Under sea \War heads
Devel oprment of Stealth Honi ng
Concept s
Devel opnent of Platform
Weapon Connectivity
Devel opnent of active-passive
vi bration nmounts
Unmanned Underwat er Vehicl es Feat ure Based Navigation and Devel opnent of Torpedo Noi se
Mappi ng Model i ng
Low Rate, Long Endurance Power Devel oprent of Underwat er
Conpl et e Sources for Undersea expl osi ve effects code

Pr opul si on

Devel opnent of Mcro

El ectronmechani cal Systens
(MEMs) Safing and Armi ng
(S&A) technol ogy (Iless
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(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget ** ** -
Adj ustnents from FY 2001 President's Budget:

PE Restructuring 76,772

NWCF Adj ust ment s - 250

I nflati on Adj ust nent 82

M nor Adj ust nent -94

FY 02 PRESBUDG Subni ssi on > * 76,510

** The Science and Technol ogy Program El enents (PES) were restructured in FY 2002.

was funded in PEs 0602315N, 0602633N and 0602314N.
(U CHANGE SUMVARY EXPLANATI ON:

(U Fundi ng: Not Applicable.
(U Schedul e: Not Applicable.

The work described in FY 2000 & 2001

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U) NAVY RELATED RDT&E:

PE 0601153N (Def ense Research Sci ence)

PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0602435N (Ccean Warfighting Environnent Applied Research)

PE 0603254N ( ASW Syst ens Devel opnent)
PE 0603506N (Surface Ship Torpedo Defense)
PE 0603553N (Surface ASW

PE 0603758N (Navy Warfighting Experinents and Denonstrati ons)

PE 0604221N (P-3 Moderni zati on Progran

0604261N (Acoustic Search Sensors (ENG)

PE 0604784N (Distributed Surveillance Systens)

PE 0603747N (Undersea Warfare Advanced Technol ogy)
PE 0602114N ( Power Projection)

PE 0602123N (Force Protection)

PE 0602782N (M ne & Expeditionary Warfare)

PE 0603114N (Power Projection)

PE 0603123N (Force Protection)

cccccccceccceces
U
m
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(U PE 0603758N (Naval Warfighting Experinent)

(U NON NAVY RELATED RDT&E:
(U PE 0603763E (Marine Technol ogy)
(U PE 0603739E (Advanced El ectronics Technol ogi es)
(U PE 0602702E (Tactical Technol ogy)
(U PE 0602173C (Support Technol ogi es — Applied Research)

(U SCHEDULE PROFILE: Not applicable.
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(U COST: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE  ESTI MATE

*x *x 57,668

** The Science and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & FY
2001 was funded in PE 0602315N

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  This Navy program el ement (PE) provides technol ogies for nava

M ne Counterneasures (MCM, U S. Naval sea mines, Naval Special Warfare, and Departnent of Defense (DOD) Explosive
Ordnance Disposal (EOD). It is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capabilities through
t he devel opnent of technol ogies to achieve mlitary objectives (Power Projection fromthe Sea) with nmininmal casualties
and col | ateral danage. The PE supports the Joint Littoral Warfare M ssion Area by focusing on technologies that will
provide the Naval Force with the capability to doninate the battl espace, project power fromthe sea, and support forces
ashore with particular enphasis on rapid MCM operations. The MCMthrusts concentrate on the devel opnent and transition
of technol ogies for organic mne counterneasures and Future Naval Capabilities supporting Ship to Objective Maneuver
These include technol ogies for clandestine mnefield surveillance and reconnai ssance, organic self-protection, organic
m nehunting, neutralization/breaching and cl earance. The sea m ning thrust enphasi zes of fensive sea mning capabilities.
The Naval Special Warfare and EOD technol ogy thrust concentrates on the devel opnent of technol ogies for near-shore

m ne/ obstacl e detection and cl earance, nobility and survivability, as well as expl osive ordnance di sposal

(U MCM Technol ogy: Third-world nations have the capability to procure, stockpile and rapidly deploy all types of nava
m nes, including new generation nines having sophisticated perfornance characteristics, throughout the littora

battl espace. “Desert Storni denonstrated the U S. Navy' s needs to counter the projected third-world nine threat.
Advanced technologies are required to rapidly detect and neutralize all mne types, fromdeep water to the beach. This
task has two major thrusts: (1) Mne/obstacle detection and (2) m ne/obstacle neutralization. The detection thrust
includes: renpte sensing techniques to survey threat mning activities and nmine/obstacle field |ocations; advanced
acoustic/ non-acoustic sensors and processing technologies (e.g. biomnetic, broadband, synthetic aperture) for rapid

m nefield reconnai ssance and determi nation of the |location of individual mnes and obstacles. The neutralization thrust
i ncludes influence sweeping technol ogies for influence mnefield clearance, explosive and non-expl osive technol ogi es for
m ne/ obstacle field breaching, and advanced technol ogies to rapidly neutralize shallow water (SW sea mnes. The
overall goal of the MCMtechnology thrust is the reduction of MCMtactical tinelines and increased stand-off.

(U Mne Technol ogy: The requirenents for inproved sea mne technol ogi es has changed due to the reduced threat of the
tradi tional nodern submarines and surface ships. The elevated threats today are the third-world submarines and surface
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shi ps, which nmay be encountered in the littoral waters of regional conflicts. Despite the dimnished sophisticated
threat, it is inperative that the US Navy nmai ntains a broad-based and robust sea mining capability through advanced m ne
sensors, environmental characterization, and systens perfornance anal ysis technol ogies. Enphasis is placed on
potentially high payoff advanced sensors for target detection and discrimnation and on | ow cost, wi de area sea nine
system concepts, including positive conmand/ control nechani sns and expanded weapon effectiveness for regi onal warfare.

(U) Special warfare Technol ogy: Naval Special Warfare (NSW missions primarily support covert naval operations. The
goal is to develop technology required to increase the conbat range and effectiveness of Special Warfare units. A nmjor
current focus is to devel op technol ogies to enhance the Sea-Air-Land m ssion of pre-invasion detection for

cl earance/ avoi dance of mines and obstacles in the very shallow water (VSW and surf zone (SZ) approaches to the

anphi bi ous |l anding areas. Inprovenents to m ssion support equi pnent are needed to increase the probability of m ssion
success, endurance and SEAL swi nmer survivability.

(U EOD Technol ogy: Technol ogy devel opnent for EOD needs addresses the DOD Joint Service and interagency
responsibilities in EOD, including that required to counter and neutralize Wapons of Mass Destruction (WWD). The
technol ogi es devel oped are required for locating, rendering safe and di sposi ng of Unexpl oded Expl osi ve Ordnance (UXO).
These operations typically occur in deep, poor-visibility water, in areas of high background noise, and in strategic
operating areas contanmnated by a variety of UXO  Advanced technol ogi es are needed for gaining access to areas

cont anmi nat ed by sophi sticated area-denial sensors and/or booby traps and for contending with WWD. These technol ogi es
are expected to transition to the Joint Service EOD Program the Naval EOD Program or the DOD Techni cal Response G oup.

(U The Navy Science and Technol ogy program i ncludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U Due to the sheer nunber of efforts in this PE, the prograns described are representative of the work included in
this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within APPLI ED RESEARCH, Budget Activity, because it
i nvestigates technical advances w th possible applications toward solution of specific Naval problens, short of a nmgjor
devel opnent effort.

(U) PROGRAMS PLANS AND ACCOMPLI SHVENTS:

M ne and

Obst acl e FY0O FYo1l FY02 (36, 168)

Det ecti on

Initiate - Field testing of thin film - Transition of CAD/ CAC - Real -tinme processing for airborne
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hi gh tenperature

super coducti ng gradi omet er
Multi-platform multi-sensor
data fusion for organic mne
count er neasur es

Devel opnment of advanced

el ectro-optic mne

i dentification sensor

Devel opnent of automated m ne
identification algorithns

M ne burial prediction nodel
devel opnent

al gorithms to AQS-20 airborne
m ne count ermeasures program
Envi ronment al | y adaptive
processi ng

lidar/multispectral mnefield
detection

Devel opment of |ong range SAS
not i on conpensati on and
beanf or m ng

Devel oprment of environmenta
tactical decision aids

Model i ng and sinulation for
adaptive pl anni ng of anphi bi ous
oper ations

Devel oprment of Aut ononobus
Underwat er Vehicle (AUV)

compati ble |l ow frequency, buried
m nehunti ng sonar

Transition of automated mine
identification algorithnm to AQS-
20/ X ai rborne m ne
count er measur es program

Cont i nue

Devel opnent of scene
classification algorithmns
based on target optica
properties

Devel opnent of broadband
acoustic processing

t echni ques/ al gorithns

Devel opnment of computer aided

detection/classification

(CAD/ CAC) al gorithns for side

scan i magery

Devel opment of thin film high
t emrper at ur e super conducti ng

gr adi oret er

Multi-platform nulti-sensor
data fusion

Devel oprment of advanced
el ectro-optic mne
identification sensor

Devel opnment of broadband
acoustic processing
techni ques/ al gorithns

Envi ronment al | y adapti ve
processi ng

Aut omat ed nine identification
al gorithns

M ne burial prediction

al gorithm devel opnent

Devel opment of advanced el ectro-
optic mne identification sensor

Devel oprment of broadband acoustic
processi ng techni ques/al gorithns

M ne burial prediction

Devel oprment of automated mnine
identification algorithns
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Devel opnent of broadband sonar
projector for synthetic
aperture sonar (SAS)
Denonstrat ed CAD/ CAC
algorithms in very shall ow
wat er during Fleet Battle
Experi ment Hotel .

Field test and assessnent of
thin film high tenperature
super conducti ng gradi onet er
Field testing of broadband SAS
t echnol ogy

Col l ection of electrooptic

m ne identification sensor
data for assessment of

Transition of CAD/ CAC al gorithns
to AQS-20 airborne mne
count er measur es program

Conpl ete automated nmine identification
al gorithns
M ne burial prediction field
experinment focusing on inpact
buri al
Denonstration of minehunting
t echnol ogi es during 3™ Fl eet
traini ng exercise (Kerna
Blitz 2001)

M ne and

Obst acl e

Neutraliza
tion

FY00

FYO1l

FY02 (9, 900)

Devel opnent of |inear shaped
charge array anti-obstacle

Lethality studies for chem ca
penetrat or warhead concept

Devel oprment of advanced
supercavitating anti-mne

Initiate t echnol ogy Devel opment of continuous rod projectile
war head technol ogy for
obst acl e cl earance
Nondet er m ni sti c nmodel i ng of Nondet er mi ni sti ¢ nodel i ng of Nondet ernmi ni sti c nodeling of mne
m ne vul nerability m ne vul nerability vul nerability
_ Devel opnent and eval uati on of Model devel opnent of shock Model devel opnent of shock
Conti nue smal | unmanned bottom robotic interaction with and i nteraction and propagation

platforms for Surf Zone (S2)
reconnai ssance and targeting

Devel opnent of database for

propagati on through the sea
bed

t hrough the sea bed
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DATE: May 2001

damage characteristics of
obst acl es

Testing of H gh Energy Low
Pressure (HELP) expl osive
technol ogy to pronote pressure

Assessnent of sequential and
si mul t aneous det onati oni ng
bonmbs for obstacle clearance

Denonstrati on of chem cal and
pyrotechnic dart lethality
agai nst common SZ and beach zone

Conpl et e i mpul se characterization m nes (B2)
Transitioned mne kill Denonstrate effectiveness of
criteria for new threat mines conti nuous rod war head agai nst
to PM5-407 I'ight and nedi um beach obst acl es
Sea FY00 FY01 FY02 (1,200)
M ni ng
Denonstration of mne network Field test of command and
concept control of DADS weapon
Field tests of guidance
o sensors and signal processing
Initiate for Distributed Autononous
Det ecti on System ( DADS) weapon
Devel opnent of command and
control hardware/software for
m nefield control
Devel opnent of gui dance Denonstration of mnine network Devel oprment of comand and
sensors concept control hardware/software for
Cont i nue Devel Opn‘ent of command and m nefield control
control hardware/software for Field test of conmand and contr ol
m nefield control of DADS weapon
Devel opnent of Field tests of guidance Anal ysi s/ docunent ati on of
Conpl et e har dwar e/ sof tware to sensors and signal processing gui dance sensors and signal
denonstrate feasibility of for DADS weapon processing field tests
DADS weapon concept
Speci al
War f ar e/ FY0O FYO1 FY02 (10, 400)
ECD

R-1 Line Item 21

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 5 of 8)




BUDGET ACTIMITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT TI TLE:

PROGRAM ELEMENT: 0602782N
M ne and Expeditionary Warfare Applied Research

UNCLASSIFIED

DATE: May 2001

Devel opment of depl oyabl e
virtual environment based
training aid and tactica
deci sion aid

Desi gn of Shal | ow Wat er
| magi ng Pol ari meter (SHRI MP)
ECD

I nvestigate technol ogy options
for heating system for Sw mer
Del i ver Vehicle (SDV)

ECD

Devel oprment of technologies to
renotely jam or disable

Devel oprment of hyperspectra
pol ar onet er prototype

Initiate el ectronic safed arned fused
Devel opment of robotic devi ces.
actuators and mani pul ators
based on artificial nuscle
material s
Devel opnent of SAS for small
aut ononous search vehicl es
Devel oprment of |ife support
Devel opment of life support Devel opnent of life support equi prent t echnol ogi es
t echnol ogi es equi prent t echnol ogi es UWV technol ogi es to support VSW
Devel opnent of Buried UWV t echnol ogi es to support reconnai ssance m ssions
m nehunti ng dual frequency VSW r econnai ssance ni ssi ons Devel opment of virtua
sonar Devel oprment of virtual envi ronnent based training aid
Devel opnment of Unmanned envi ronnent based training aid and tactical decision aids for
underwat er vehicle (UW) and tactical decision aids for NSW i ssi ons
t echnol ogi es to support VSW Navy Special Warfare nissions
Conti nue reconnai ssance m ssions Devel opment of SAS for smal
EGD aut ononous sear ch vehicles
Devel opment of diver portable ECD
hi gh frequency acoustic Devel opment of robotic
I 'magi ng sonar mani pul ators and actuators
based on artificial nuscle
material s
Devel oprment of coordi nat ed
behavi or and mi ssion execution
by UUVs
Conpl et e

R-1 Line Item 21

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 6 of 8)




UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Applied Research

Feasibility assessnent of - Field tests and eval uati on of - Field tests of synthetic aperture
hyper spectral i nmaging buri ed m nehunting sonar sonar integrated on a UW

pol ori meter technol ogy . Transition underwater photo . Field tests of SHRI MP sensor
Fabricated test bed for cur abl e adhesi ve technol ogy to ECD

catal yst free CO2 scrubber PMS- EOD . Field tests of diver portable
ECD hi gh frequency imagi ng sonar

Transiti oned di ode pumnped

| aser to Environnental
Security Technol ogy
Certification Program ( ESTCP)

(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget *x *x
Adj ustnents from FY 2001 President's Budget:
PE Restructure 57,675
NWCF Rat es Adj ust ment -4
Non Pay I nflation Adjustnent 68
Pr ogr am Adj ust ment -71
FY 2002 PRESBUDG Subni ssi on *x *x 57, 668

** The Science and Technol ogy Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 & FY
2001 was funded in PE 0602315N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U) NAVY RELATED RDT&E:
(U PE 0601153N (Defense Research Sci ences)
(U PE 0602131M (Marine Corps Applied Research)
(U PE 0602236N (Warfighter Sustai nment Applied Research)
(U PE 0602747N (Undersea Warfare Applied Research)
(U PE 0602435N (COcean Warfighting Environnent Applied Research)
R-1 Line Item21
Budget Item Justification
(Exhibit R-2, page 7 of 8)

UNCLASSIFIED




UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIMITY: 2 PROGRAM ELEMENT: 0602782N

PROGRAM ELEMENT TI TLE

PE 0603502N
PE 0603654N
PE 0603782N
PE 0604654N
PE 0603640M

ccccS ccccce

PE 0602712A
PE 0603606A

NSNS

(Surface and Shal |l ow Water M ne Count er neasur es)
(Joi nt Service EOD Devel opnent)

(M ne and Expeditionary Warfare Advanced Research)
(Joint Service EOD Devel opnent)

(Marine Corps Advanced Technol ogy Denp)

NON NAVY RELATED RDT&E:

(Count erm ne Syst ens)
(Landm ne WF and Barrier Advanced Technol ogy)

PE 1160401BB ( Speci al Operation Technol ogy Devel opnent)
PE 1160402BB ( Speci al Operation Advanced Technol ogy Devel oprment)

(U SCHEDULE PROFILE: Not applicable.

R-1 Line Item 21

UNCLASSIFIED

DATE: May 2001

M ne and Expeditionary Warfare Applied Research

Budget Item Justification
(Exhibit R-2, page 8 of 8)



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602805N
PROGRAM ELEMENT TI TLE: Dual Use Science & Technol ogy

(U COsT: (Dollars in Thousands)

PRQIECT

NUMBER &  FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE  ESTI MATE
Dual Use Science & Technol ogy

7,638 12, 452 10, 000

(U M ssion Description and Budget Item Justification: The mssion of the Dual Use Science and Technol ogy (DUS&T)
Programis to prototype and denonstrate new approaches for |everagi ng cormercial research, technol ogy, products, and
processes for military benefit. These new approaches to working with industry, nany of which were prototyped at DARPA
must become comon t hroughout the Navy in order to take full advantage of the technol ogi cal dynam sm of the commercia
sector. \While acquisition reformhas hel ped clear the path, and experience has shown | everagi ng can work; it has al so
shown that leveraging is still unfam liar and not wi dely adopted. The challenge is to spread |everaging of the
comrercial sector into the Navy and make it a normal way of doing business throughout the entire acquisition spectrum
Specifically, DUS&T encourages the Navy to | everage comrercial research and devel opment to inprove the performance, cost
and/ or readiness of nmilitary systenms. Under this effort, the Navy solicits, evaluates, ranks, and nom nates dual use
S&T projects for Dual Use S&T funds. Each project is 50% cost shared with industry. 25%is cost shared with the Navy
proj ect funds and Dual Use S&T provides the remaining 25% Al projects are awarded using either Cooperative Agreements
or her Transactions. This is essentially |earning by doing approach to Dual Use S&T in the Navy, with Dual Use S&T
funds providing an incentive.

JUSTI FI CATI ON FOR BUDGET ACTI VI TY: This programis funded under APPLI ED RESEARCH because it investigates technol ogica
advances with possible applications toward sol ution of specific Naval problems, short of a major devel opment effort.

R-1 Line Item 22
Budget Item Justification
(Exhibit R-2, page 1 of 9)

UNCLASSIFIED



BUDGET ACTIMITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

(U PROGRAMS PLANS AND ACCOMPLI SHVENTS:

* PEBB=Power

El ectroni c Buil di ng Bl ocks;
zirconate titanate; Il1S=Intelligent Inference Systens; MVC=Metal
System NSSN=Navy’'s New Attack Submari ne;

PROGRAM ELEMENT: 0602805N
PROGRAM ELEMENT TI TLE: Dual

ADLFP=Ai r

UNCLASSIFIED

Use Sci ence & Technol ogy

VHDL=very hi gh-speed integrated circuit hardware description | anguage;
| R=I nfrared; PCS=Power Conversion

Matri x Comnposite;
Depl oyabl e Low Frequency Projector;

DATE: June 2001

CAD=Comnput er Ai ded Design

FYOO ($7,638)

FYO1l ($12, 137)

FY02 ($10, 000)

Initiate

A System for Distributed
Regi stration for Mobile
Augnented Reality in Urban
Envi ronnent

Li near W de-Band Vacuum

El ectroni ¢ Power Anplifier
Mul ti-Frequency Design Codes
for Linear H gh Power
Amplifiers

Hi gh Power Silicon Carbide
Transmtter

Af fordabl e Modul ar Digital
Recei ver

K/ KA- Band Phased Array
Antennas for Mbile Platforns
Low Defect Density GaN
Substrates from GaN Boul es
Band Pass Mdul ators

Phased Array Weather Radar
Technol ogy

Active Control of Conbustion
Processes

H gh Rate Fi ber Placenent for
Af fordabl e Conposite

ONR issued a call to Navy
activities in Cctober 2000 for
FY 2002 topics to be included
in a single Joint Arny, Navy,
and Air Force solicitation to
i ndustry for dual use S&T
proposals. Selected topics

wi || address Navy needs
identified in the Science and
Technol ogy Requirenents Quide
and Navy projects will be
expected to provide at |east
25% of the total proposed
effort with industry providing
at | east 50%

500kW I nt egrat ed Fuel
Processor

Dual Use of Energy
Transduction Materials
Processi ng of Biased *PZT
Material for Use in H gh Power
Sonar Transducers and High
Strain Actuators

Desi gn Optinization and

Met hodol ogy for Stern Fl aps

Agreenents for FY 2002 will be
awarded in Cctober 2001. Topic
areas solicited on which these
agreenents conpeted include:
Advanced Propul sion, Power and
Fuel Efficiency Technol ogy.

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 2 of 9)
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIMITY: 2 PROGRAM ELEMENT: 0602805N

PROGRAM ELEMENT TI TLE: Dual Use Science & Technol ogy

Structures

Friction Stir Wl ding

Technol ogy Comerci al i zati on
for High Strength Structural
Al 'l oys

Scal ed- Up Production of

Nanst ructured Ceranic Powders
for Thermal Spray Coating of
Mlitary & Conmercial Parts

Magnet ostrictive Actuators for
Mari ne Propeller Pitch and
Fl ow Contr ol

Dynam cal | y Reconfi gurabl e and
Scal abl e Di stributed Shipboard
Aut omat i on System for | nproved
Sustainability and
Survivability

Thermal Barrier Coatings for
Mol ybdenum Refractory All oys
Conpact Li ghtwei ght Heat
Exchanger for Turbine Ther nal
Managenent

Cost - Ef fective Fabrication
Processes for Advanced

Super al | oy Di sks

Hi gh Power Density |ntegrated
Mot or - Propul sors and El ectric
Machi nes

*I'1'S Bio-Bots

Si mul ati on Based Intelligent
Tutoring for Mintenance
Reconfi gurabl e Control and
Fault ldentification System

Hydraul i c Systems Repl acenent
Usi ng Magnetostrictive

Technol ogy in the 50,000 Pound
Li near Thrust Range

NAVAI R Technol ogy
Commercialization Initiative
to transfer Navy devel oped
technol ogy to the comerci al
sector.

Initiate fuel cell research
utilizing deep sea nethane
hydrates as a in-situ fuel
source.

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIMITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602805N
PROGRAM ELEMENT TI TLE: Dual

UNCLASSIFIED

Use Sci ence & Technol ogy

DATE: June 2001

*MMC Rei nforced Magnetic
Thrust Disk

Enhanched Bearing Materials
Tur bi ne Engi ne Propul sion

Ni ckel - Metal Hydride Aircraft
Battery

Hi gh | mpact, Supply-Base
Speci al Processes

I dentification

Teachi ng Factory for Advanced
Tur bi ne Engi ne Wl di ng and

I nspection Processes

Cont i nue

Qualification of Ausform
finishing Process for the
Manuf act uri ng of Aerospace
Gearing

Advanced Hul | Forns

Condi ti on Based Mbonitoring
Active Control of Radiated
Noi se

Enhanced Ther nogr aphic

I nspection

Reduced Cost Manufacturing for
BLI SKS

W deband Tacti cal
Comuni cat i ons

*I R Array Technol ogy
Amplifier Devel oprment

Very Hi gh Power *PEBB
Denmonstrati on

Advanced Propul sion

Active Control of Radiated

Noi se

Wear / Cor r osi on/ Er osi on/ Foul i ng
Resi st ant Coati ngs and

Appl i cations

Enhanced Ther nogr aphic

I nspection

Reduced Cost Manufacturing for
BLI SKS

W deband Tacti cal

Conmruni cat i ons

*] R Array Technol ogy

Anplifier Devel oprment

A System for Distributed

Regi stration for Mbile
Augnented Reality in Urban
Envi ronment Al gorithm

Li near W de-Band Vacuum

El ectronic Power Anplifier

Qualification of Ausform

Fi ni shing Process for the

Manuf act uri ng of Aerospace

Geari ng

Advanced Hull Forns

Very Hi gh Power *PEBB
Denonstrati on

A System for Distributed

Regi stration for Mbile Augnmented
Reality in Urban Environnent

Li near W de-Band Vacuum

El ectroni c Power Anplifier

Mul ti - Frequency Design Codes for
Li near Hi gh Power Amnplifiers

H gh Power Silicon Carbide
Transmitter

Af f or dabl e Modul ar Di gital

Recei ver

Low Defect Density GaN Substrates

£ v mnvan DAl Dol A

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIMITY: 2 PROGRAM ELEMENT: 0602805N

PROGRAM ELEMENT TI TLE: Dual Use Science & Technol ogy

Technol ogy- Hydr ogen Dense
Fuel s Stabilized Al um num
Hydri de or Al ane

Wear / Cor r osi on/ Er osi on/ Foul i ng
Resi st ant Coati ngs and

Appl i cation Methods

Quantum Devi ces and U tra-Hi gh
Frequency Digital Signal
Processi ng

Af f or dabl e Unattended and

Di stributed Sensor Technol ogy
Advanced H gh Speed Vessel s
for the Littoral

Uncool ed *I R | magi ng Array

Pi ezo-El ectronic M crowave
Power Components

Resin Transfer Ml ding for

Hi gh Tenperature Applications
Artificially Intelligent
Tutoring for Advanced

Di stributed Learning

Mul ti - Frequency Design Codes
for Linear H gh Power
Amplifiers

H gh Power Silicon Carbide
Transmitter

Af f or dabl e Modul ar Digital
Recei ver

Low Defect Density GaN
Substrates from GaN Boul es

Band Pass Mbdul at ors

Active Control of Conbustion
Processes

H gh Rate Fi ber Pl acenent for
Af f or dabl e Conposite
Structures

Friction Stir Welding

Technol ogy Commerci al i zati on
for H gh Strength Structural
Al'l oys

Scal ed-up Production of

Nanost ructured Cerami c Powders
for Thermal Spray Coating

Magnetostrictive Actuators for
Marine Propeller Pitch and
FI ow Contr ol

Dynani cal | y Reconfi gurabl e and
Scal abl e Di stributed Shipboard
Aut omat i on System for | nproved
Sustainability and
Survivability

Thermal Barrier Coatings for
Mol ybdenum Refractory All oys

from GaN Boul es

Band Pass Modul ators

Active Control of Comnbustion
Processes

Magnetostrictive Actuators for
Marine Propeller Pitch and Fl ow
Contr ol

Dynani cal | y Reconfi gurabl e and
Scal abl e Di stributed Shipboard
Aut omat i on System for | nproved
Sustainability and Survivability
Thermal Barrier Coatings for

Mol ybdenum Refractory All oys
Cost-Ef fective Fabrication
Processes for Advanced Superall oy
Di sks

H gh Power Density Integrated
Mot or - Propul sors and El ectric
Machi nes

*I'1'S Bio-Bots

Reconfi gurabl e Control and Fault
I ndentification System

*MMC Rei nforced Magnetic Thrust
Di sk

Enhanced Bearing Materials

Ni ckel -Metal Hydride Aircraft
Battery

Advanced Propul si on Technol ogy-
Hydr ogen Dense Fuels Stabilized
Al um num Hydri de or Al ane

Fuel Cells

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIMITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602805N

PROGRAM ELEMENT TI TLE: Dual

UNCLASSIFIED

Use Sci ence & Technol ogy

DATE: June 2001

Cost-Effective Fabrication
Processes for Advanced

Super al | oy Di sks

H gh Power Density Integrated
Mot or - Propul sors and El ectric
Machi nes

*11S Bio-Bots

Reconfi gurabl e Control and
Fault ldentification System

*MMC Rei nforced Magnetic
Thrust Di sk

Enhanced Bearing Materials
Tur bi ne Engi ne Propul sion
Ni ckel -Metal Hydride Aircraft
Battery

H gh | mpact, Supply-Base
Speci al Processes

I dentification
Qualification of Ausform
finishing Process for the
Manuf act uri ng of Aerospace
Geari ng

Advanced Hull Forns

Very Hi gh Power *PEBB
Denonstrati on

Advanced Propul si on
Technol ogy- Hydr ogen Dense
Fuel s Stabilized Al um num
Hydri de or Al ane

Conpl et e

*PCS — power quality equipnent
that can be used as a dynamic

Quant um Devi ces and U tra-Hi gh
Frequency Digital Signal

H gh Rate Fi ber Pl acenent for
Af f or dabl e Conposite Structures

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIMITY: 2 PROGRAM ELEMENT: 0602805N

PROGRAM ELEMENT TI TLE: Dual

Use Sci ence & Technol ogy

vol tage regul ator source with
ride through fault capability.
The inverter phase | eg of the
*PCS has applications in
propul sion drive systens

I ntroduction of conpact DC/ DC
Isolation into the NAVY DC
Zonal type architecture as
part of the Integrated Power
Syst em program

*CAD-Driven Laser Form ng
Process under consideration
for wi ng conponent on F/ A-18
E/F

Nanostructured coati ngs
approved as repl acenent for

hard chronme on a series of
submari ne conponents

GEDAE™ a mul ti - processor
sof t ware devel opnent tool used
on Navy’'s *NSSN acoustic search
processing string, Tactical

Envi ronnmental Digital Signal
Processor, *ADLFP, and Air
Force's Rivet Joint.

Conpl et e design of a database
for an OC-48c Asynchronous
Transfer Mde Segnentation and
Reassenbly engine. Fromthis
effort two sub-itens are
available. The first is an
Application Specific Integrated
Circuit design that is being
fabricated by National Security

Processi ng

Condi ti on Based Mai nt enance
Af f ordabl e Unattended and

Di stributed Sensor Technol ogy
Advanced H gh Speed Vessel s
for the Littoral

Uncool ed *I R | magi ng Array

Pi ezo-El ectronic M crowave
Power Conmponents

Resin Transfer Ml ding for

Hi gh Tenperature Applications
Artificially Intelligent
Tutoring for Advanced

Di stributed Learning

K/ KA- Band Phased Array
Antennas for Mbile Platforns
Phased Array Wather Radar
Technol ogy

Conpact Li ghtwei ght Heat
Exchanger for Turbine Thernal
Management

Simul ati on Based Intelligent
Tutoring for Mintenance
Teachi ng Factory for Advanced
Tur bi ne Engi ne Wl di ng and

I nspection Processes

Friction Stir Wl ding Technol ogy
Conmerci al i zation for High
Strength Structural Alloys

Scal ed-up Production of
Nanostructured Ceramni c Powders
for Thermal Spray Coating

Conpact Li ghtwei ght Heat
Exchanger for Turbine Ther nal
Managemnent

Tur bi ne Engi ne Propul sion

H gh I mpact, Supply-Base Speci al
Processes ldentification

Active Control of Radiated Noise
Enhanced Ther nographi c | nspection

Reduced Cost Manufacturing for
BLI SKS

W deband Tactical Communications
*] R Array Technol ogy
Anplifier Devel oprment

R-1 Line Item 22

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIMITY: 2

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0602805N

PROGRAM ELEMENT TI TLE: Dual

UNCLASSIFIED

Use Sci ence & Technol ogy

DATE: June 2001

Agency using its 0.5 m cron
Conplimentary Metal Oxide

Senmi conductor line. The second
is a set of *VHDL code

synthesi zable to Field
Programmbl e Gate Array. The
*VHDL code has been tested and
used by Naval Research
Laboratories staff, and will be
used in the G gabit ATM Network
Adapt er project.

Denonstrated the feasibility of
repl aci ng agi ng and/ or

obsol escent processors with a
verifiable hardware device that
can execute both | egacy and new
hi gher order | anguage software
inreal-time, determnistic
syst ens.

SBI R

FYO0O

FYO1 ($315K)

FY02

Portion of extramural program
reserved for Small Business

I nnovati on Research assessnent
in accordance with 15 USC 638.

* PEBB=Power

El ectroni c Buil di ng Bl ocks;
zirconate titanate; Il1S=Intelligent Inference Systens; MVC=Met al
System NSSN=Navy’'s New Attack Submari ne;

ADLFP=Ai r

R-1 Line Item 22

UNCLASSIFIED

Matri x Conposite;
Depl oyabl e Low Frequency Projector;

VHDL=very hi gh-speed integrated circuit hardware description |anguage; PZT=l ead
| R=I nfrared; PCS=Power Conversion

CAD=Comnput er Ai ded Design
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602805N
PROGRAM ELEMENT TI TLE: Dual Use Science & Technol ogy

(U PROGRAM CHANGE SUMVARY FOR TOTAL PE:

DATE: June 2001

FY 2000 FY 2001 FY 2002

FY 2001 PRESBUDG 9, 945 10, 067 10, 218
Adj ustnents from FY 2001 President's Budget:

Congr essi onal Pl us-ups 2,500

Revi sed Econom ¢ Assunpti on -39 -115

SBI R - 245

Executi on Adj ust nent -2,023

Pr ogr am Adj ust ment -218
FY 2002 PRESBUDG Subm ssi on 7,638 12, 452 10, 000

(U Schedul e: Not Applicable.
(U Technical: Not Applicable.

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s S&T programcontributes to this effort.

(U This program adheres to Tri-Service Dual Use Science and Technol ogy Program
(U) RELATED RDT&E:

(U PE 0602805F (Air Force's Dual Use Science and Technol ogy Program

(U PE 0602805F (Air Force's Dual Use Science and Technol ogy Program

(U SCHEDULE PROFILE: Not applicable.

R-1 Line Item 22

UNCLASSIFIED
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy

(U) COST: (Dollars in Thousands)

PRQIECT

NUMBER & FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE ESTI MATE
R2911 Power Projection Advanced Technol ogy

*x *x 76, 410

**The Sci ence and Technol ogy Program El enments (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0603238N, 0603792N and 0603217N.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON

Thi s program includes RDT&E, N funds to devel op and denpnstrate advanced technol ogi es for naval weapon systens, including
El ectric Warship and Directed Energy, which provide enhanced |ethality and enabl e new capabilities for |ocating,

i dentifying and killing high-value, short-dwell nilitary ground and undersea targets, and suppression of enemy defenses.
These technologies will include those that nmininze exposure of naval personnel to lethal fire (autononous vehicles),
reduce the total ownership cost of systens, and provide responsive/cost effective high speed sealift.

In support of this overall mission the follow ng specific areas are included:

The specific mission of Time Critical Strike integrates surveillance, indications and warnings, target identification
targeting, fire order generation and di ssem nation, engagenent and kill mnechani snms, and damage assessment processes to
address critical mobile targets, urban targets, short dwell targets and deeply buried targets. Tinme Critical Strike
nmust address tine sensitive targets in conplex urban areas over crowded skies shared with civilian comrercial and
neutral country aircraft. A conmon, shared picture is required to enable distributed collaborative planning. Unmanned
conmbat air vehicles will be investigated to effectively and affordably prosecute Strike and surveillance m ssions. The
fusion contained within this picture should include all source data (raw as well as processed fromorganic, theater, and

R-1 Line Item 23
Budget Item Justification
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UNCLASSIFIED



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy

nati onal sensors). The approach nust be responsive in that it can quickly process and dissem nate organic data from
platforns. Additionally, it must be unanbi guous—for instance, uncertainty in a track should be properly

R-1 Line Item 23
Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N PRQJIECT NUMBER: R2911
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy PRQIECT TI TLE: Power Projection
Advanced Technol ogy

portrayed to the users. Intelligence processing, execution speed, conmand deci sions, and accuracy of strike are in
constant tension.

The aut ononpus operations program ains to enhance the m ssion capability of Naval forces by devel opi ng technol ogi es that
will dramatically increase the autonony, performance, and affordability of Naval organic unmanned vehicle systens.

These efforts are focused in four areas: Unmanned G ound Vehicles (UGY) which focuses on the increasing utility of UGY
systens to Marine Corps units in all environments but specifically in urban and littoral terrain; Unmanned Air Vehicles
(UAV) which includes intelligent reasoning for autonony, technol ogies to enhance “see and avoi d” capabilities, object

i dentification, vehicle awareness, and vehicle and m ssi on managenent; Unnmanned Undersea Vehicles (UUV) which wll
denonstrate the technical feasibility for a UUV systemto effectively search, detect, track and trail undersea threats
whil e maintaining a robust conmunications |link to enable appropriate commnd, control and transm ssion of collected
data; and UAV Propul sion: which will devel op propul sion and power technol ogi es unique to Naval UAVs operating on surface
conbatants. The project is related to on-going projects such as the Integrated Hi gh Performance Turbi ne Engi ne

Technol ogy program

In addition specific technology efforts are associated with affordability, reduction of total ownership costs for power
proj ection systens, and cost effective high speed sealift.

Due to the nunber of efforts in this PE, the progranms described are representative of the work included in this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEMONSTRATI ON BUDGET ACTIVITY
because it enconpasses desi gn, devel opnent, sinulation, or experinental testing of prototype hardware to validate
technol ogi cal feasibility and utility, and reduce technological risk prior to initiation of a new acquisition program or
transition to an ongoing acqui sition program

R-1 Line Item 23
Budget Item Justification
(Exhibit R-2, page 3 of 12)

UNCLASSIFIED



BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

DATE: June 2001

PROJECT NUMBER R2911

Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

(V) PROGRAMS PLANS AND ACCOMPLI SHMVENTS:
Ti me
Critical FYO0O FYO1 FY02 $50, 610
Strike
Naval - Unmanned Comnbat Air Vehicle
(UCAV-N) Phase Il: Devel oprment of
UCAV- N advanced technol ogy
denpnstrator system
UCAV- N Phase Il: Refine System
Initiate Pl ans and Designs initially

devel oped in 6.2 program Conduct
sub-syst em devel opnent and test

| eading to prototype
denonstration

Real Time Execution Decision
Support System (REDS): Devel op
sof tware nethods for

col | aborative planning, options
generation, and m ssion target
fol der generation

R-1 Line Item 23

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED

DATE: June 2001

PROJECT NUMBER R2911

Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

Initiate

Anal ysis of seeker alternatives
and m ssion need assessnment for a
next generation m d-range, ship
| aunched, precision strike weapon

Low Cost Term nal Seeker Trade
study of seeker, processor, and
weapon interface in accordance
with concept study and
performance requirenents

I mge Anal ysis Survey and devel op
met hods for target exploitation
in imge and video streans
Devel op chem cal and nechani ca
processes for |ow cost Fiber
Optic Gyroscope inertial
measurenent unit fabrication

I ntegration studies of an
advanced dual nmode anti-radiation
m ssil e seeker incorporating a
balljoint ginmbals into a ranjet-
powered mssile airframe for a
flight test denonstration of
seeker Anti-Radiation Mssiles
effectiveness at high speed

Hyper-spectral | maging System :
Devel op rugged, high through-put

R-1 Line Item 23

UNCLASSIFIED

Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N PRQJIECT NUMBER: R2911
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy PRQIECT TI TLE: Power Projection
Advanced Technol ogy

I nfra-Red Spectroneter, optica
train anal ysis, select

posi tion/ pointing system
reference, and enhance det ect
algorithns for real tinme

processor
" High speed, gun |aunched, = High speed, gun |aunched,
barrage round projectile barrage round projectile
denonstration program gun denonstration program high-g
| aunch of high velocity, testing of critical electronic
ungui ded flight test vehicle gui dance conponents and
Conti nue to range (>40nm ) and structural components.
prelimnary |ethal mechanism Anal ysi s/ simul ation of
tests supporting Marine Corps projectile systemlethality in
Vol ume of Fire Requirenments support of Marine Corps Vol unme

of Fire Requirenents

= Conplete flight test
denonstrati on of a high speed gun
| aunched barrage round to nmeasure
flight tinme and distance,
gui dance package accuracy, and
Conpl et e fleechette lethality

R-1 Line Item 23
Budget Item Justification
(Exhibit R-2, page 6 of 12)

UNCLASSIFIED



BUDGET ACTIVITY: 3

PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

DATE: June 2001

PROJECT NUMBER R2911

Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

Aut ononpus
Vehi cl es

FYOO

FYO1

FY02 $17,700

Initiate

Devel op sel f-awareness sensors to
enabl e adaptati on and i ndependent
action for detection (threats,
terrain), display, and decision

Design definition and risk
reduction for intelligent vehicle
sel f - management and fault

tol erance targeting concepts

Desi gn and devel op advanced
propul sion systemfor reliable
UAV syst ens

Desi gn and devel op nobility UGY
testbed for platform sensor, and
command & control sub-systens

I ntegrate and Denonstrate UWV
technol ogi es supporting Maritine
Intelligence, Surveillance,
Reconnai ssance m ssi ons

Demonstrati on of reconfigurable
network technology for nultiple
nobi |l e UUV and stationary nodes
i n shall ow wat er

R-1 Line Item 23

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED

DATE: June 2001

PRQJIECT NUMBER: R2911
Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

Initiate

UUV- Devel oprment of acoustic and
Radi o Frequency conmuni cati ons
for nobile and stationary nodes

UUV- Devel oprmrent of |ow rate, |ong
endurance power sources and
preci si on navi gati on nmethods for
under sea vehi cl es

Conti nue

ADVANCED LI NEAR MOTOR
TECHNOLOGY Advanced
Technol ogy Denonstration to
denmonstrate the use of a
linear notor for shipboard
recovery of naval aircraft

ADVANCED LI NEAR MOTOR
TECHNOLOGY- Devel op
denonstrati on system design
and conduct critical conponent
testing

R-1 Line Item 23

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED

DATE: June 2001

PROJECT NUMBER R2911

Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

ADVANCED LI NEAR MOTOR TECHNOLOGY
ATD- Conpl ete fabrication of
denonstration system Denonstrate
single sided portion of linear
nmot or recovery system w si mul at ed
aircraft recovery | oading

Conpl ete
Tot al
Owner shi p FY00 FYo1l FY02 $8, 100
Cost s
Finalize reconfigurable rotor Eval uation / assessment of High
bl ade system requirenents and Speed Sealift Vehicle.
conduct concept trades
Initiate Initiate devel opnent of a
prot ot ype Y+ scal e Shaped
Menory Al l oy actuat or
Cont i nue Devel op and flight denpo Devel op and flight deno Devel op and flight denp enhanced

enhanced air platform

enhanced air platform

air platform operational

R-1 Line Item 23
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Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603114N
PROGRAM ELEMENT TI TLE: Power

UNCLASSIFIED

DATE: June 2001

PROJECT NUMBER R2911

Proj ecti on Advanced Technol ogy PRQIECT TI TLE: Power Projection

Advanced Technol ogy

oper ati onal

capability

operational capability

capability

Design and build of a Y scale
nmodel actuator and bl ade assenbly
continue with manual |ock for
reconfigurable rotor bl ade
program to enhance the
affordability and m ssion
effectiveness of tilt-rotor and
rotary wing aircraft. Conduct
prelimnary bench test.

Compl et e

Reconfi gurabl e rotor bl ade system
requi rements and concept trade
st udi es

R-1 Line Item 23

UNCLASSIFIED

Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N PRQJIECT NUMBER: R2911
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy PRQIECT TI TLE: Power Projection
Advanced Technol ogy

(U PROGRAM CHANGE FOR TOTAL PE:
FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 0
Adj ustnents from FY 2001 President's Budget:
Progr am Adj ust nent +9, 918
PE Restructure 66, 504
Non- Pay Adj ust nent +97
NWCF Adj ust nent -109
FY 2002 President's Subm ssion ** ** 76, 410

**The Sci ence and Technol ogy PEs were restructured in FY 2002. The work described in FY 2000 & 2001 was funded in PEs
0603238N, 0603792N and 0603217N

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not Applicable
(U) Schedul e: Not Applicable

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
(U) 0602114N Power Projection Applied Research
(U) 0603236N Warfighter Sustai nment Advanced Technol ogy
(U) 0602435N Ocean and At nospheric Technol ogy
(U) 0603782N M ne and Expeditionary Warfare Technol ogy

(U) NON NAVY RELATED RDT&E:
(U) Not Applicable

R-1 Line Item 23
Budget Item Justification
(Exhibit R-2, page 11 of 12)
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603114N PRQJIECT NUMBER: R2911
PROGRAM ELEMENT TI TLE: Power Projection Advanced Technol ogy PRQIECT TI TLE: Power Projection
Advanced Technol ogy

(U) SCHEDULE PROFILE: Not Applicable.
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Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N
PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNCLOGY

COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

Force Protection Advanced Technol ogy
R2192 > > 85, 297

** The Sci ence and Technol ogy Program El enent (PE) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0603238N, 0603270N, 0603508N, 0603792N, and 0603217N

M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: I ncl udes RDT&E funds to devel op and denonstrate advanced technol ogi es
that support platformself protection and theatre wi de and missile defense of naval platforns and forces. The new
capabilities include the areas of all-weather, day/night protection of naval platforns and forces against all weapon
threats, counterstealth and counterneasures. These new capabilities also include affordable technologies for platform
structural systens as well as platformsystens, sub-systens and conponents and aircraft vectoring technol ogies.
Denonstrated capabilities support the ability to prevent or control platform danmage while preserving operationa
capability.

Due to the nunber of efforts in this PE, the programs described are representative of the work included in this PE

JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
because it enconpasses desi gn devel opnment, sinulation, or experinmental testing of prototype hardware to validate
technol ogi cal feasibility and concept of operations and reduce technological risk prior to initiation of a new

acqui sition programor transition to an ongoi ng acqui sition program

R-1 Line Item 24
Budget Item Justification
(Exhibit R-2, page 1 of 8)

UNCLASSIFIED
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N

PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY

PROGRAM CHANGE FOR TOTAL PE:

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget * % * % -
Adj ustnents from FY 2001 President's Budget:

PE Restructure 37,219

NWCF Adj ust nent 21

Non Pay Inflation Adjustnent 3

M nor Adj ust ment -46

Addi tional Program Adj ust nent 48, 100

FY 02 PRESBUDG Subni ssion *x *x 85, 297

** The Sci ence and Technol ogy Program El enent (PE) were restructured in FY 2002. The
was funded in PE(s) 0603238N, 0603270N, 0603508N, 0603792N, and 0603217N

Schedul e: Not Applicable.

Techni cal : Not Applicable.

R-1 Line Item 24

UNCLASSIFIED

wor k described in FY 2000 & 2001

Budget Item Justification
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603123N

PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY

UNCLASSIFIED

DATE: June 2001

PRQIECT NUMBER: R2192
PRQJIECT TI TLE: Force
Prot ecti on Advanced

Technol ogy
PROGRAM ACCOWPLI SHVENTS AND PLANS:
Surface Ship
& Submari ne FYO0O0 FYO1 FY02
Hul I,
Mechani cal & $60, 344
El ectri cal
( HVRE)
Reconfi gurabl e Engi neering Dynani ¢ Magazi ne Protection
Pl ant Passi ve Magazi ne Protection
Super conducting (SC) and Advanced Damage Count er measures
Per manent Magnet (PM Near Fi el d Deanpi ng
Initiate Propul si on Mtors Coastal Area Protection System
El ectric warship technol ogi es,
i ncl uding directed energy
Shi p technol ogy denonstrator
pl atform
Danage Control Autonmtion to Danage Control Autonmtion to Advanced Machi nery Support System
Reduce Manni ng ( DCARM Reduce Manni ng ( DCARM Reconf i gurabl e Engi neering Pl ant
Quiet Electric Drive Quiet Electric Drive Ship Service Fuel Cell
Ship Service Fuel Cell Ship Service Fuel Cell Quiet Electric Drive
Cont i nue Power El ectronic Building Advanced Machi nery Support SC and PM Propul sion Mtors

Bl ocks
Advanced Machi nery Support
System

System

Reconfi gur abl e Engi neering
Pl ant

SC and PM Propul sion Mtors

R-1 Line Item 24

UNCLASSIFIED

Budget Item Justification
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603123N
PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY

UNCLASSIFIED

DATE: June 2001

PRQIECT NUMBER: R2192
PRQIECT TI TLE: Force
Prot ecti on Advanced
Technol ogy

Advanced Machi nery Support
System
-ER Truss Assessnent

Advanced Machi nery Support
System
-Truss Shock Denp

Danage Control Autonation to
Reduce Manni ng ( DCARM
Advanced Machi nery Support System

Conpl et e -Project M Large Scal e Denp Power El ectronic Building -  Coating Denp
Bl ocks
Sensors &
Associ at ed FYO0O0 FYO1 FY02
Pr ocessi ng $16, 077

Mul tifunction Infrared

Di stributed Aperture System

(M DAS) Maritime Technol ogy
Demonstration (MID). Objective
is to denonstrate a passive
infrared sensor systemto

Af f ordabl e Ground Based Radar

M ssil e Warni ng System (MAS)
Shi pboard El ectro-optic
(EOQ/Infrared (IR) C osed | oop
Self Protection

EQ IR Self Protection for Small
Ground Vehicl es

Initiate provi de pilots and other Submarine & Surface Platform Self
pl atform operators with visual Protection Classified Project
qual ity spherical tactical Devel op Quantum Cascade and Di ode
situational awareness. Punp Solid State Lasers for EQ IR
Ship Infrared Search & Track Sel f Protection
(I RST) Sensor
M DAS- Mariti me Technol ogy Af fordabl e Ground Based Radar
Denonstrati on (MID) Shi p Based | RST Sensor
Cont i nue Shi p Based | RST Sensor

M DAS- MTD: Assenbl e flight

R-1 Line Item 24

UNCLASSIFIED

Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N PRQJIECT NUMBER: R2192
PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY PRQJIECT TI TLE: Force
Protecti on Advanced
Technol ogy
Conpl ete dermonstration system and conduct

flight denonstration.

M ssile
Def ense FYO0O0 FYO1 FY02
$7,679
Initiate - Devel opnent of affordable

sensor system el enments which
can be used ashore against air
threats targeted at Marine
Corps units or Critical assets
ashore protected by Naval

For ces.

Devel oprment of affordable

el ements of airborne and

shi pboard nmulti-spectra

sensor and conbat systens for
the purpose of early detect

t hrough engage functions over-
the-horizon fromfiring ships.

R-1 Line Item 24
Budget Item Justification
(Exhibit R-2, page 5 of 8)

UNCLASSIFIED




UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N PRQIECT NUMBER: R2192
PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY PRQIECT TITLE: Force
Prot ecti on Advanced
Technol ogy

Devel op a denpnstration system
for Threat prioritization and
weapon assignment in a nulti-
nm ssion environnent.

Af fordabl e and highly
effective interceptor
conmponents which can be
integrated into variants of
surface-to-air interceptors
currently envisioned.

Conti nue - Develop & flight denp enhanced - Develop & flight denp enhanced - Develop & flight denp enhanced
air platform operational air platform operational air platform operationa
capability capability capability

Under wat er
Pl atform FY00 FYo1 FY02
Sel f Def ense
$1, 197

Conti nue - Anti-torpedo Torpedo Trip Wre - Anti-torpedo Torpedo Trip Wre - Anti-torpedo Torpedo Trip Wre
System System System

R-1 Line Item 24
Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N

PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNCLOGY

OTHER PROGRAM FUNDI NG SUMVARY:

NAVY RELATED RDT&E:

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

0601153N (Defense Research Sciences)

0602123N (Force Protection Applied Research)
0603561N (Advanced Subnmarine Systens Devel oprent)
0603563N (Shi p Concept Advanced Desi gn)

0603573N (Advanced Surface Machinery Systens)
0603609N (Conventional Minitions)

0603755N (Ship Self Defense)

0603790N ( NATO Research and Devel opnent)
0603792N (Advanced Technol ogy Transition)
0603794N (C3 Advanced Technol ogy)

0603800N (Joi nt Advanced Stri ke Technol ogy Progranm
0604270N ( EW Devel opnent)

0604366N (Standard M ssile | nprovenents)
0604558N (New Desi gn SSN Devel opnent)

0604561N ( SSN-21 Devel opnent)

NON- NAVY RELATED RDT&E

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

0602201F (Aerospace flight Dynam cs)

0602203F (Aerospace Propul sion)

0602204F (Aerospace Avionics)

0602270F (El ectroni c Conbat Technol ogy)

0603202F (Aerospace Propul sion Subsystens |ntegration)
0603245F (Advanced Flight Technol ogy Integration)
0603205F (Flight Vehicle Technol ogy)

0603216F (Aerospace Propul sion and Power Technol ogy)
0603270F (El ectronic Conbat Technol ogy)

0603401F (Advanced Spacecraft Technol ogy)

0603601F (Conventional Wapons Technol ogy)

0603726F (C3l Subsystem I ntegration)

R-1 Line Item 24

UNCLASSIFIED

DATE: June 2001

PRQIECT NUMBER: R2192
PRQIECT TI TLE: Force
Prot ecti on Advanced
Technol ogy

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603123N PRQIECT NUMBER: R2192
PROGRAM ELEMENT TI TLE: FORCE PROTECTI ON ADVANCED TECHNOLOGY PRQIECT TITLE: Force
Prot ecti on Advanced

Technol ogy

PE 0604770F (Joint Surveillance/ Target Attack Radar Systens (JSTARS)
PE 0602270A (El ectronic Warfare Technol ogy)

PE 0603270A (El ectronic Warfare Technol ogy)

PE 0603772A (Advanced Tactical Conputer Science and Sensor Technol ogy)
PE 0604866C (Patriot Ri sk Reduction Mtigation)

SCHEDULE PROFI LE: Not appli cabl e.

R-1 Line Item 24

Budget Item Justification
(Exhibit R-2, page 8 of 8)
UNCLASSIFIED



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603235N
PROGRAM ELEMENT TI TLE: Conmon Picture Advanced Technol ogy

(U) COST: (Dollars in Thousands)

PRQIECT

NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE
R2919 Common Picture Advanced

Technol ogy

* * 48, 583
**The Science and Technol ogy (S&T) Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 &
FY 2001 was funded in PEs 0603707N and 0603747N

(U) M SSI ON DESCRI PTI ON AND BUDCGET | TEM JUSTI FI CATI ON: This PE includes funds for advanced technol ogy devel opment, test
and eval uation of a dynam c distributed common picture based on | eadi ng edge technol ogies that will inprove situationa
awar eness across all Command echel ons fromthe Conmander in Chief (CINC) to tactical units afloat and warfighters
ashore. This effort will denonstrate a capability for building and maintaining a seam ess secure, commpn operationa
and tactical picture of the total battlespace, thereby providing Naval Forces a capability for self-synchronization

i ncreased speed of conmand, and optim zed resource allocations. The Common Picture Programis supportive of the

foll owi ng Future Naval Capabilities (FNCs): Information Distribution; Decision Support Systemi Mssile Defense; Littora
Anti Submarine Warfare (ASW,; and Platform Protection. Advanced technol ogies to be devel oped, tested and denonstrated

i ncl ude: commruni cation protocols and networks for secure data link operation; information networks for cooperative
target tracking; information and know edge nanagenent; tailored information, exploitation, extraction and distribution
comuni cation security and information assurance technol ogi es; decision support tools for use in network-centric,

col | aborative environments; nulti-source integration for conposite conbat identification (ID) and target tracking; small
pl at form si tuati onal awareness and protection; cross-platformdata fusion for formulating a conmon

tactical /environnental picture in support of littoral ASWoperations; space based systens and navi gati onal technol ogies
that reduce the d obal Positioning System s (GPS) vulnerability

(U) Due to the number of efforts in this PE, the prograns described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnent, sinulation, or experinental testing of prototype hardware to

R-1 Line Item 26
Budget Item Justification
(Exhibit R-2, page 1 of 11)

UNCLASSIFIED
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603235N
PROGRAM ELEMENT TI TLE: Conmon Picture Advanced Technol ogy

val i date technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new
acqui sition programor transition to an ongoi ng acqui sition program

R-1 Line Item 26
Budget Item Justification
(Exhibit R-2, page 2 of 11)

UNCLASSIFIED



UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603235N PROJECT NUMBER: R2919
PROGRAM ELEMENT TI TLE: PROJIECT TI TLE: Comon Picture

Advanced Technol ogy

(U PROGRAM ACCOMPLI SHVENTS AND PLANS:

Supports the FNC in the area of Information Distribution. The enphasis is on the devel opnent of technol ogi es supporting
secure heterogeneous wi rel ess communi cation networks for data (e.g. voice, nulti-nedia) links and interconnecting air
ship, submarine and | and platforns. Technology will be devel oped to denpbnstrate; (1) secure dynamic entry onto and exit
fromdistributed user conmuni cati on nodes without having to pre-plan the event in a tactical data |ink network

envi ronnent such as Link-16; (2) Comrunications to support networking of unmanned sensors; (3) Architectures, Network
security, and Network Resource Managenent in support of Networking with Coaltion forces; (4) Integrated network
architecture that enploy existing tactical data for exchange of information with nmultiple |egacy tactical comrunications
systens; (5) secure robust protocols for efficient networked group comruni cations; (6) network managenent techni ques for
effectively allocating bandwi dth and conputational resources across the tactical and theatre levels in support of

i nformati on technol ogy needs for network centric operations; (7) ability to rapidly analyze and validate network

i nformati on system security according to the comon criteria.

Secure
Net wor ked FY00 FYO1 FY02 ($2, 483)
I nformation
Syst ens
Tactical Data Link Dynamc
Net wor ki ng
Initiate Nhlti-pational Virtua
Oper ati onal Network
Secure group network protocols
Adaptive network centric systens

Communi cation Security - Classified Program

Communi cati on

Security FY00 FY01 FY02 ($15, 000)
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Cl assified Program
Initiate

Supports the FNC in the area of Decision Support. The enphasis is on developing information and know edge management
capabilities and decision aids to build and maintain a tinmely operational/tactical picture of the total battl espace
across all Command echelons fromthe CINC to tactical units afloat as well as warfighter ashore. Technol ogy

devel opnents and dempnstrations include: Know edge based operations with intuitive visualization for Conmand Center
operations; nulti-source integration; situational assessnent decision aids that reduces operator workload and optim zes
resource allocation; interactive distributed planning, plan nonitoring and re-planning; collaborative technologies to
support distributed operations.

Deci si on
Suppor t FYO0O0 FYo1 FY02 ($11, 000)
System

Commander in Chief (CINC - Environnent Visualization - Marine to CINC Intelligent Cueing
21) (EVI'S) and Triggers

- Handhel d Conmon Operationa
Picture (COP)
Mul ti-Modal Workstation/Wrkl oad
Managenment
Know edge Vi sualization Wl
Intelligence, Surveillance,
Reconnai ssance & Targeting
Pr ot ot ype Enhancenents

Initiate
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Virtual Information Center - VICTOR - EVIS
Technol ogy for Open-Source - DSSCO - Col |l aborative Technol ogy (CT)for
Requi rements (VI CTOR) - ADSS Course of Action Analysis (COA)
Deci si on Support Systens for . CINC 21 - VICTOR
Coalition Operations (DSSCO - DSSCO
Cont i nue - Aircrew Deci sion Support - ADSS
Syst enms ( ADSS) . COA-Interactive Decision Support
(I1DS) Pl an/ Moni t or/ Re-pl anni ng
System
CINC 21

Supports the FNC in the area of Mssile Defense. The enphasis is on devel oping nulti-source sensor integration for
cooperative target tracking, inproved conbat |ID and extendi ng engagenent of air targets near point of origin by using
all -source data to fornmulate a common operational and tactical picture of the battl espace. Technol ogies that will be
devel oped and denonstrated include; fusion algorithnms to create and display a single integrated air picture conmon to
all users; signal processing and target discrimnation algorithms for surveillance assets; overland fire control quality
tracking of cruise and ballistic mssiles; target intercept integration and tracking, Conbat ID techniques; and fusion
of all source information.

Sur face/ Aero
Space
Surveill ance
Mul ti Source
I ntegration
& Conmbat ID

FY00 FY01 FY02 ($7,500)

Pl atform Level Milti Source
Initiate I ntegration
Theater Wde Milti-Source
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Conmon Picture
Advanced Technol ogy

I ntegration

Conbat ldentification For Air
Def ense

Af f ordabl e Ground Based Radar

Supports the FNC in the area of Littoral
tactical and environnental
Technol ogi es that will

predi ctions across platforms, and captured sensor

Anti-Submarine Warfare (ASW.

be devel oped and denonstrated include;

performance uncertainty.

The enphasis is on devel opi ng both a conmon ASW
picture to inprove detecting, tracking, and classifying neutral subsurface platforns.
cross platformdata fusion,

comon sensor performance

I nt egrated
ASW FYO0O FYO1 FY02 ($4, 600)
Denonstration of Intra-Platform Devel opment of Algorithns for
Dat a Fusion between Radar and Intra Platform Sensor Performance
Sonar on Surface Ship and Prediction and Real Tine Inter
Sonobuoys from Marine Patrol Pl at f orm Sharing of Sensor
Aircraft (MPA) during Vinson Per f ormance Predictions
Initiate Battl e-Group (BG Depl oynment Denonstration of Intra Platform
Demonstration of Cross Platform Dat a Fusion between Radar and
Dat a Fusi on between Surface Sonobuoys on MPA
Ship and MPA in transiting BG Denpnstration of Cross Platform
and Area Cl earance Scenari os. Dat a Fusi on between Surface Ships
and MPA using Multistatic Active
Mode
Devel oprment of Intra and Inter Devel oprment of Intra and Inter Devel oprment of Intra and Inter
Conti nue Pl at f orm Data Fusi on Al gorithns Pl at f orm Data Fusi on Al gorithns Pl at f orm Data Fusi on Al gorithns

Devel opment of Operati onal

Devel opment of Operati onal

Devel opment of Operati onal
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Gui delines for Platforns Gui delines for Platforns Gui delines for Platforns engaged
engaged in Cross Platform Data engaged in Cross Platform Data in Cross Platform Data Fusion
Fusi on fusi on - Collection of Data for Al gorithm
Col l ection of Data for - Collection of Data for Devel oprent
Al gorithm Devel opnment Al gorithm Devel opnment
Denpnstration of Intra-Platform|- Denpnstration of Intra Platform
Dat a Fusion between Radar and Dat a Fusion between Radar and
Sonar on Surface Ship and Sonobuoys on MPA
Sonobuoys from Marine Patrol - Denonstration of Cross Platform
Conpl et e Aircraft (MPA) during VI NSON Dat a Fusi on between Surface Ships
Battl e-Group (BG depl oynent and MPA using Miltistatic Active
Demonstration of Cross Platform Mode
Dat a Fusi on between Surface
Ship and MPA in transiting BG
and Area Cl earance Scenari os.

Supports the FNC in Platform Protection. The enphasis is on devel opi ng a conpact small platform situational awareness
capability that is particularity suited for man-portable smaller ships, submarines, and surveillance aircraft. The
systemw || enploy mniature mllinmeter-wave integrated circuit (MM C) devices and a new antenna to forman extrenely
conpact, low volume and |ight weight systemthat provides very accurate hem spheric direction finding and a self-
protection capability against threat mssile weapon systens.

Pl at f or m
Awar eness & FYO0O0 FYO1 FY02 (%1, 000)
Pr ot ecti on

Advanced Prototype Conpact Snal
Pl at form Si tuati onal Awareness
Laborat ory Denpbnstration of
Circul ar-Di sposed Interferometer

Initiate
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| | | with MM C Receiver

Supports the FNCs association with Common Picture Advanced Technol ogy in the area of GPS and Navi gati on Technol ogy.

The enphasis is on three areas: (a) Integration of the GPS and EPLRS/ Link-16 (CGEL) for devel oping GPS and Navi gati on
This effort draws upon the capabilities presently available in the fleet that use Link 16/Joint Tactical Informaiton

Di stribution System (JTIDS) and Enhanced Position Location Reporting System (EPLRS). This approach |ocates elenments in
the battle group through radio signal tine-of-flight. Over all, the Relative Navigation approach draws upon a w de range
of Navigation and precision clock capabilities available in the Navy Battl egroup and extends their availability through
exi sting comunications links. (b) Relative Navigation efforts: These efforts draw upon the capabilities presently
available in the fleet that use Link 16/JTIDS and EPLRS system This approach |ocates elenents in the battle group
through radio signal time-of-flight. Over-all, the Relative Navigation approach draws upon a w de range of Navigation
and precision clock capabilities available in the Navy Battle group and extends their availability through avail abl e
conmuni cations links. (c) Alternatives to G obal Positioning System (GPS) and to Relative Navigation: This category
draws upon wi de—rangi ng physical principles and phenonena. Gravity gradi ent neasurenents, and inages of the earth fornmed
t hrough the natural emi ssivity of bodies.

GPS and

Navi gati on FY00 FYO1 FY02 ($5, 000)

Technol ogy
GPS/ Navi gati on Systens - GPS/ NSl - GPS/ NS

Conti nue I ntegration (NSI) - Relative Navigation Concept - Relative Navigation Concept
Rel ati ve Navi gati on Concept - Non-GPS Navigation Technol ogy - Non- GPS Navi gation Technol ogy
Non- GPS Navi gati on Technol ogy

The Extending the Littoral Battlespace (ELB) effort responds to the top level mlitary need to rapidly deploy a Nava
Expedi ti onary Task Force with an enbarked Marine Air G ound Task Force (MAGIF) as part of a larger Joint Task Force to
any region of the world s littorals and conduct military operations froma sea vase across the spectrumof conflict to
i npl ement national mlitary strategy. Forces enployed ashore will be light, agile, distributed and di saggregated and
capable of optimzing renote fires, to effectively deter aggression, halt attacks and secure critical areas as a
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precursor to a nuch larger force. Forces will be enpowered by unprecedented situation understanding via a robust
information infrastructure that is fully coupled to a decision/planning/execution systemon a shared battl espace network
(sea/land). The objective is to denpbnstrate an enhanced integrated command and control/fires and targeting capability
to enabl e rapid enploynent, maneuver, and fires to support joint dispersed unit operations in an extended littora

batt| espace.

Ext ended
Littoral FY0O FYO1 FY02 ($1, 000)
Batt| espace

Transition technol ogi es,
hardware, and software to user
for further military utility
Denonstrati on/ post denopnstration
anal ysis for evaluation the
system concept and assessing
Initiate its mlitary utility.

Resi dual support of equi pnent
fielded with Anphibi ous Ready
Group/ Mari ne Expeditionary Unit
(ARG MEU) and depl oynment
dependant on acconplishment in
FYO1

Marine Mamrmael s: Decision aids, planning tools and technol ogi es are being devel oped to aid the decisionmaker in

m ssion planning for mnimal environnental inpact, with particular regard to marine protected species and marine
protected areas. The network centric toolkit is designed to operate seam essly with existing and enmergi ng comrmon
tactical displays, databases, and data integration tools. The effort includes establishing software, hardware and
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communi cations standards to access nodel s and dat abases residing both inside and outside Departnent of Defense, and
to present themto common tactical picture hardware/software assets.

Mari ne

MVa | s FYO0O FYO1 FY02($1, 000)

Vi sualization of information
with Level s of Uncertainty
Devel op Environnmental Ri sk
Initiate Criteria for use wﬂth di spl ays of
under wat er acoustics
Common Tactical Picture access to
Navy Living Marine Resources
Informati on System (LMRI'S -

NavCceanO)
(U PROGRAM CHANGE FOR TOTAL PE:
FY 2000 FY 2001 FY 2002

FY 2001 President's Budget
Appropri ated Val ue:
Adj ust ments from FY 2001 President's Budget:

Program Adj ust nent s 48, 359

NWCF Adj ust nent 179

I nflation Adjustnent 45
FY 2002 Presbudg Subm ssion 6, 089* 9055* 48, 583

**The Sci ence and Technol ogy (S&T) Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 &
FY 2001 was funded in PEs 0603707N and 0603747N
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(U CHANGE SUMVARY EXPLANATI ON
(U) Schedul e: Not Applicable.
(U) Technical: Not Applicable.
(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 program contributes to this effort.
(U) NAVY RELATED RDT&E:
(U) PE 0601153N (Defense Research Science)
(U) PE 0602235N (Common Picture Applied Research)
(U) PE 0602114N (Power Projection Applied Research)
(U) PE 0602271N (RF Systens Applied Research)

(U) NON NAVY RELATED RDT&E:

(U) SCHEDULE PROFILE: Not Applicable.
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(U COST: (Dollars in Thousands)

PRQIECT

NUMBER &  FY 2000 FY 2001 FY 2002

TITLE ACTUAL ESTI MATE  ESTI MATE

R2915 Warfighter Sustai nment Advanced Technol ogy

*x *x 57, 685

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and 2001
was funded in PEs 0603217N, 0603707N, 0603712N and 0603792N

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This PE supports: a) the Integrated Warfare Architecture (1 WAR)
Support Areas for Manpower and Personnel, Training, and Readi ness; b) the | WAR M ssion Areas; c) the Future Joint
Warfighting Capabilities identified by the Joint Chiefs of Staff; and d) the Future Naval Capabilities (FNC) for Capabl e
Manpower, Total Ownership Cost Reduction, Expeditionary Logistics, and Warfighter Protection. |t devel ops technol ogi es that
enable the Navy to recruit, select, classify, assign and manage its people; to train effectively and affordably in classroom
settings, in sinmulated environnents and whil e depl oyed; to effect human systens integration into weapon systens. O her
technol ogi es devel oped in this PE enabl e reduced operating costs through |ife-extension of |egacy systens, increased
efficiency of future propul sion systenms and i nproved di agnostic tools.

(U Due to the nunber of efforts in this PE, the prograns described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget Activity
because it enconpasses design devel opnent, sinulation, or experinental testing of prototype hardware to validate
technol ogi cal feasibility and concept of operations and reduce technological risk prior to initiation of a new acquisition
programor transition to an ongoi ng acqui sition program
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(U) PROGRAM ACCOWPLI SHMVENTS AND PLANS

(U MANPOVWER AND PERSONNEL DEVELOPMENT: This project provides Navy personnel system nmanagers with the ability to attract
and retain the right people and to place themin jobs that best use their skills, training, and experience. Fleet readiness
can be enhanced and personnel costs reduced via such technol ogi es as nodeling and sinulation, nmathematical optim zation,
advanced testing, statistical forecasting, information visualization, data warehousing, date cleansing, web-based know edge
managenent, and human perfornance neasur enent.

MANPOVNER &
PERSONNEL FY0O0 FYo1l FY02- $3, 145
DEVEL OPNMENT
Enli sted Manpower and - Navy Conpensation Deci sion - Integrated Wol e Person
Personnel |ntegrated Pl anning Support System Assessment to reduce unwanted
Syst em ( EMPI PS) attrition and increase career
Opti ni zi ng Per sonnel satisfaction, retention, and
Cl assification; Combating fleet readiness
Attrition Through Job - Integrated Sailor/Marine Career
Sati sfaction (Rl DE) Managenment Systemto place the
Skill Assessment, Training, right person in the right job
o Eval uati on and Assistance for with the correct training in a
Initiate Navy Recruiters (STEAR) tinely fashion
Manpower | nplications of - Integrated Personnel Situation
Advertising to Target Markets Monitoring, Analysis, and
(TAM ) Response Technol ogi es to enabl e
Traini ng Conti nuum and personnel managers to overcome
Readi ness Mbdel i ng ( TCARM emer gi ng personnel critical
skill shortages, assess
alternative personnel policies,
and nmaxi m ze personnel readi ness
Conprehensive O ficer Force - COFME - Navy Conpensati on Deci sion
Managenment Environment (COFME) |. EMPI PS Support System
Cont i nue . RIDE - RDE
STEAR
TCARM
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Enlisted Strategic Planning - TAM - COFME
and Assessnent (ESPA) . EMPI PS
Conpl ete - Distribution 2000 Prototype . RIDE
(D2K) . STEAR
TCARM

(U TRAI NI NG SYSTEMS: This project inproves nission effectiveness and safety by applying both sinulation and instructiona
technol ogy to the design of affordable education and training nethods and systens. The project devel ops and eval uates
systens to i nprove basic through advanced individual and teamtraining, skill maintenance, and m ssion rehearsal capability.
It inproves training efficiency and cost-effectiveness by applying operations research, nodeling and sinulation, and
instructional, cognitive, and conputer sciences to the |ogistics, devel opnent, delivery, evaluation, and execution of
training.

TRAI NI NG

SYSTEMNS FY0O0 FYo1 FY02- $19, 192
Synt hetic Cognition for - Prototype Authoring Capabilities
Operations Team Trai ni ng for Devel opi ng Pedagogically
( SCOTT) Sound Advanced Distributed and

Di stance Learning

bj ective-Based On-the-Job
Trai ni ng and Mai nt enance Support
for Individuals and Teans: 1)
transfer of expertise through

i mproved mentoring activity,

o enhanced enbedded scenari o-based
Initiate distributed teamtraining;, 2)

i mproved nmi nt enance training;
and 3) support using advanced
intelligent tutoring systens,

di agnosti c sensor data and
interactive electronic technica
manual s

Prototype Virtua

Technol ogy/ Envi ronnents for
realistic Landing Craft Air
Cushion (LCAC) and Advanced
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Amphi bi ous Assault Vehicle
(AAAV) simulators for

coordi nati on anmong crew for
driving and fighting vehicles to
mai nt ai n and enhance conbat

readi ness
Depl oyabl e Sonar QOper at or - SCOrT - DsOor
Trai ni ng (DSOT) . DSOT . SCOTT

Conning Oficer Virtual

Envi ronnment ( COVE)

Tacti cal Readiness Instruction
(TRI ADS)

Conput er Sinul ati on Based
Conti nue Training Systemw th
Intelligent Tutoring
Conponents (CSITS)

Intelligent Exercise Planning
and Control Agents (| EPCA)
Transportabl e Strike/ Assaul t
Rehear sal (TSTARS)

Damage Control Assessnent &
Intelligent Tudor

CSITS

- COVE
Conpl et e
P - Tactical Decision Making (TDM
TSTARS

(U HUMAN SYSTEMS | NTEGRATION (HSI): This project supports the design of affordable warfighter-centered systens,
organi zations and jobs by applyi ng knowl edge of human capabilities, linmtations and needs. Project focus will be on
selection/training criteria and validation and the devel opnent of engineering support tools to enabl e human-centered design.
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HUMAN
SYSTENMS FYO0O0 FYO1 FY02- $434
| NTEGRATI ON
Devel opnent of a Prototype
Initiate Advanced Land Attack Consol e
Enpl oyi ng Hurman- Centric Desi gn
Princi pl es
Shi p Manpower Anal ysis and
Requi renments Tool (SMART)
Advanced Al erting (ADAL)
Cont i nue - Display and User Enhancenent
Technol ogy for Systens
( DUETS)
Sonar Workstation (SW
sSw
SVART
Compl et e
P ADAL
DUETS

(U) | NTEGRATED H GH PERFORMANCE TURBI NE ENG NE TECHNOLOGY (I HPTET): This project covers the Navy's share of the
demonstrator engine efforts under the Department of Defense (DoD)/National Aeronautics and Space Administration

(NASA) / I ndustry | HPTET program ensuring that Navy uni que design and operational requirenents are net. The program funds
three denonstrator engine classes. Each engine class has specific performance goals that are divided into nultiple phases.
Phase Il is currently progressing to the engi ne denonstrati on phase. The Phase II1 concepts were devel oped and have been
initiated. The phase goals of each engine class are listed as follows and are referenced to a 1987 baseline (additional

af fordability goal s have been devel oped for fighter/attack and turboprop/shaft classes):

(U Fighter/attack (Joint Technol ogy Denonstrator Engine (JTDE)):

Phase || - 1997: +60%thrust/weight (Fn/W), +200°F conbustor inlet tenperature (CIT), +600°F turbine inlet
tenperature (TIT), -20% acquisition cost, -20% nmai ntenance cost, -30% fuel burn.

Phase Il - 2005: +100% Fn/W, +400°F CIT, +900°F TIT, -35% acquisition cost, -35% nmaintenance cost, -40% fuel
bur n.
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(U) Turboprop/shaft (Joint Turbine Advanced Gas Cenerator (JTAGGH):

Phase Il - 1997: +80% shaft horsepower/wei ght (SHP/ W), -30% specific fuel consunption (SFC), +600°F TIT, -20%
acqui sition cost, -20% mai ntenance cost.
Phase Il - 2003: +120% SHP/ W, -40% SFC, +1000°F TIT, -35% acquisition cost, -35% nmai ntenance cost.
(U M ssil el expendabl e engi nes (Joi nt Expendabl e Turbi ne Engi ne Concepts (JETEC)):
Phase Il - 1997: +70% Fn/W, -30% SFC, +1200°F CIT, +900 °F TIT, and -45% Cost.
Phase Il - 2003: +100%thrust/airflow (Fn/Wa), -40% SFC, +1400°F CIT, +1400°F TIT, -60% Cost.

(U Each engine conpany (Al lison Advanced Devel opnent Conpany (AADC) (I N), Honeywell International Engi nes and Systens
(HES) (fornerly AlliedSignal Engines) (AZ), General Electric (GE) (OH & MA), Pratt & Wiitney (P&WN (CT & FL), Tel edyne
Continental Mdtors Engine Division (formerly Tel edyne Ryan Aeronautical) (OH) and WIllians International (W) (M))

attenpts to utilize at | east two engine builds or denonstrator tests within each Phase to denonstrate the perfornance

goal s.

| HPTET FY0O FYo1l FY02-$10, 409

Initiate Phase |11 JETEC ( AADC) Phase |1l JTDE (P&WN Goal Denp
Phase 111 JTDE (P&WN Interim Phase 111 JTDE ( GE/ AADC) Phase 111 JTDE (P&WN Goal Deno
Phase Il JTDE ( GE AADC) Phase Il JTDE (CGE/ AADC) Phase |11 JTDE ( GE/ AADC)
Phase || JTDE (GE AADQ) Phase |11 JTAGG ( GE/ HES) Phase || JTAGG ( HES)

Cont i nue Phase Il JTAGG ( HES) Phase || JETEC (AADC) Phase |1l JTAGG ( GE/ HES)
Phase Il JTAGG ( GE/ HES) Phase |1l JETEC (W) Phase Il JETEC (W)
Phase || JETEC (AADC) Phase |11 JETEC ( HES) Phase |1l JETEC ( HES)
Phase 11 JETEC (W) Phase |11 JETEC ( AADC) Phase |11 JETEC ( AADC)
Phase |11 JETEC (HES)
Phase Il JTDE (P&W Phase || JTAGG ( HES) Phase || JETEC (AADC) Goal Denp
Phase II JETEC (W) Phase 111 JTDE (P&WN Interim Phase Il JTDE (GE/ AADC) Goal
Phase |1 JTAGG (HES) Initi al Build Deno

Conpl ete Bui | d (FES)
Phase || JETEC (AADC) Initial
Bui | d
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001
BUDGET ACTIMITY: 3 PROGRAM ELEMENT:  0603236N PROJECT NUMBER. R2915
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent PRQIECT TI TLE: War fi ght er Sust ai nnent
Advanced Technol ogy Advanced Technol ogy

(U CORRCSI ON CONTROL: This effort includes an integrated approach for the control of the effects of external and internal
corrosion in airfranes. The work devel ops advanced, cost effective prevention and |ifecycle nanagenent technol ogies. This
is particularly significant to life extension for the aging fleet.

Al RFRAME
CORROSI ON FYOO FYO1 FY02- $3, 144

Singl e Coat Systens for Ship
Initiate Tf"‘”"s .

Airframe Corrosion

Modul ar Hybrid Pier

(U SMART SYSTEMS: This project develops flight qualified smart wire system hardware and perforns a flight denonstration.
Smart wiring enbeds diagnostic and prognostic technologies into aircraft wiring systens to nmanage wiring system health.
The goals of smart wiring are (1) reduce w ring naintenance man-hours by 20% (2) reduce wiring induced nission aborts and
non- m ssi on capabl e hours by 20% and (3) reduce in-flight electrical fires and subsequent |oss of aircraft by 80%

SVART
W RI NG FYOO FYO1 FY02-$2, 494

Devel op updated requirenents
docunent for smart wiring system
Awar d and execute contract to
devel op safety-of-flight
qualified hardware for smart

Wi ring system

Bench and Engi ne Test the Total
Ol Mnitoring System

Initiate

(U) EXPEDI TI ONARY LOQ STICS: This project represents the 6.3 investnment strategy supporting the Expeditionary Logistics
FNC. The FNC is broken into three enabling capabilities covering distribution, Conmmand and Control, and readi ness. Wrk
areas enconpass surface repl enishnment and activities within ship to shore material distribution. Additionally, Command and
Control of ground logistics is addressed including decision support and battlefield sensor arrays. This program supports
the technol ogy naturation, denonstration and transition |ine.

R-1 Line Item 27
Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001
BUDGET ACTIMITY: 3 PROGRAM ELEMENT:  0603236N PROJECT NUMBER. R2915
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent PRQIECT TI TLE: War fi ght er Sust ai nnent
Advanced Technol ogy Advanced Technol ogy
EXPEDI TI ONARY
LOG STI CS FY0O0 FYo1l FY02- $16, 265
Creat e decision support - Shi pboard strike up/down for
technol ogies for Log C2 Course carriers and | ogistics ships
of Action (COA) generation - Underway repl eni shment i ncl udi ng
FY02- 07 Program Pl anni ng for station keeping and | oad control
Initiate surface distribution including t echnol ogi es
devel opnent of netrics, exit - Log battlefield sensor arrays

criteria and technol ogy risk

managenent Qperational Logistics nodeling and

si mul ati on

_ - Gound Logistics Comrand and
Cont i nue Control with situational awareness
and course of action tools

(U) ADVANCED SHI PBOARD CRANE MOTI ON SYSTEM Advanced Technol ogy Denonstration (ATD): The Advanced Shi pboard Crane Mdtion
System ATD wi || denobnstrate a crane control systemthat conbi nes recent advances in nonlinear control systemtechnol ogies
with existing strategic Auxiliary Crane Ship el ectro-hydraulic cranes. The control schene will control |oad pendul ation
through sea state three by applying nonlinear control algorithns, appropriate to the ship notion environnent, to the

shi pboard crane control system and the crane operator commands. This technology will extend the capability for ship to

| ighterage transfer of expeditionary warfare logistics to at |east 300 containers per day in sea state three.

ADVANCED

SHI PBOARD

CRANE

NOTI ON FY0O0 FYo1l FY02- $2, 602

SYSTEM

ATD
Advanced Shi pboard Crane
Moti on Control System ATD.
hjective is to denonstrate a

Initiate pendul ati on control systemfor
shi pboard cranes that wll
permt ship-to-shore transfer
of logistics through sea state
three. Conpl eted nodeling and

R-1 Line Item 27
Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001
BUDGET ACTIMITY: 3 PROGRAM ELEMENT:  0603236N PROJECT NUMBER. R2915
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent PRQIECT TI TLE: War fi ght er Sust ai nnent
Advanced Technol ogy Advanced Technol ogy

si mul ati on-based desi gn
eval uati ons.

Advanced Shi pboard Crane

Moti on Control System ATD.
Conpl ete procurenent/

_ fabrication of sensor and
Cont i nue control package. Install
crane sinulator/trainer for
mlitary operator training.
Conduct denonstration of test
ship roll sinulation system

Advanced Shi pboard Crane Motion
Control System ATD — Pendul ati on
Conpl et e control system denobnstrated at

pi erside, at anchor, and at sea
during mlitary exercise.

(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 00
Appropriated Val ue
Adj ust ments from FY 2001 President's Budget
PE Restructure 57,712
NMCI  Rei nbur sabl e Adj ust nment +77
NWCF Rat e Adj ust ment -108
Non- Pay Inflation +75
M nor Adj ust ment -71
FY 2002 President's Budget Subm ssion ** ** 57, 685

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and 2001
was funded in PEs 0603217N, 0603707N, 0603712N and 0603792N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U Funding: Not Applicable.
(U Schedul e: Not Applicable.
R-1 Line Item 27
Budget Item Justification
(Exhibit R-2, page 9 of 10)
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIMITY: 3 PROGRAM ELEMENT:  0603236N
PROGRAM ELEMENT TI TLE: Warfighter Sustai nnent

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:

(U PE 0601153N
(U PE 0602123N
(U PE 0602236N
(U PE 0604703N

Advanced Technol ogy

Def ense Research Sci ences
Force Protection Applied Research

War fi ghter
Per sonnel

(U) NON NAVY RELATED RDT&E

PE 0601102A
PE 0602211A
PE 0603003A
PE 0603007A
0601102F
PE 0602203F
PE 0603202F
PE 0603216F
PE 0603227F

cccccccce
hY)
m

(U) SCHEDULE PROFI LE: Not

Sust ai nnent Appl i ed Research
Training, Sinmulation, and Human Factors

Def ense Research Sci ences
Avi ation Technol ogy
Avi ation Advanced Technol ogy

Manpower ,

Personnel and Trai ni ng Advanced Technol ogy

Def ense Research Sci ences

Aer ospace
Aer ospace
Aer ospace
Per sonnel

appl i cabl e.

Pr opul si on

Propul si on Subsystens | ntegration
Propul si on and Power Technol ogy
Trai ning and Simul ati on Technol ogy

R-1 Line Item 27

UNCLASSIFIED

DATE: May 2001

PROJECT NUMBER. R2915
PRQIECT TI TLE: War fi ght er Sust ai nnent
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

(U) COST: (Dollars in Thousands)

PRQJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

R2913 RF Systems Advanced Technol ogy
TOTAL *x *x 76, 876

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0603270N, 0603238N, 0603792N, and 0603794N.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The RF Systens Advanced Technol ogy Program addresses Radi o
Frequency (RF) technology in Surface(including Electric Warship)/Aerospace Surveillance Sensors and systens,

El ectroni c Conbat Sensors and Systens, RF Radi o Conmuni cations Systens, and Multi-Function (integrated
surveill ance/ el ectroni c conbat/comruni cati ons) RF Systems. The program enphasi zes near to m d-termtechnol ogy
transition opportunities by devel opi ng and denonstrati ng advanced RF Systens technol ogi es including Advanced Si gha
Processi ng Technol ogi es that enable Future Naval Capabilities in Tine Critical Strike, Mssile Defense and Directed
Energy, Platform Protection, and Information Distribution. RF Surveillance Technol ogy devel opnents enphasi ze advanced
sensors and sensor systens for continuous high volunme theater wi de air and surface surveillance, battle group
surveillance, real tinme reconnai ssance and ship defense. Major technol ogy goals include |ong-range target detection
di scrimnation, target identification and fire control quality target tracking in adverse weather, background clutter
and el ectroni c counterneasure environnments. RF El ectronic Conbat Technol ogy devel opnents enphasi ze passive sensors
and active and passive RF counternmeasure systens which exploit and counter a broad range of electronagnetic threats.
Program focus is on maintaining near perfect real-tinme know edge of the enemy and of the electronic order of battle;
countering the threat of cruise nissiles to deployed naval forces; and precision identification and |ocation of
threat emtters. This also includes the devel opnent of threat warning and self-protection technology for tactica
aircraft under the TADI RCM program Radi o Communi cati ons Technol ogy devel opnents address critical nava

comuni cations technol ogy deficiencies and needs that are not addressed by the comrercial technol ogy sector. The
program enphasis i s on high-bandwi dth, reliable interoperable comunications at all |evels of command and on
technol ogy to enable rapid and reliable utilization of government and commercial tel econmunication assets worl dwi de.
Mul ti - Functi on RF Technol ogy enphasi zes devel opnent, denonstration and transition of w deband, high performance RF

R-1 Line Item 30
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

apertures and front ends optim zed to Navy-uni que needs for: inproved antenna aperture performance and efficiency;
reduced radar cross section and significant reduction in the nunbers of apertures required to provide RF

Surveill ance, RF El ectronic Conbat and RF Radi o Communi cations functions on Navy Surface Conmbatants. Advanced RF
Systens Technol ogy devel opnents directly support the Department OF Defense Joint Warfighter Science and Technol ogy
Pl an and the Defense Technol ogy Area Plans. Projects within this program el enent have attributes that focus on
enhancing the affordability of warfighting systens.

R-1 Line Item 30

Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603271N PRQIECT NUMBER: R2913
PROGRAM ELEMENT TI TLE: RF Systems Advanced Technol ogy PRQIECT TITLE: RF Systens Advanced
Technol ogy

(U) Due to the nunber of efforts in this PE, the prograns described are representative of the work included in this
PE.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnent, sinulation, or experinental testing of prototype hardware to
val i date technol ogi cal feasibility and concept of operations and reduce technological risk prior to initiation of a new
acqui sition programor transition to an ongoing acquisition program

(U PROGRAM ACCOVPLI SHVENTS AND PLANS:

1. (U) Surfacel/ Aerospace Surveill ance RF Technol ogy The Surface/ Aerospace Surveillance RF Technol ogy thrust devel ops
and denonstrates advanced RF surveillance sensor and sensor processing technol ogi es and systens for transition into new
and existing naval platforns. Technology programfocus is on providing the Navy with high performance affordable
surveillance systens that are responsive to identified naval needs for real tinme situational awareness, |ong range
target detection, discrimnation, identification, and tracking/targeting of air and surface threats in all operating
conditions. Major drivers include sensor performance in conplex target, electronic counterneasures (ECM, and adverse
environnental conditions including littoral operations. Programs include: Advanced Airborne Early Warning (AEW Radar
system technol ogy including Utra-Hi gh-Frequency (UHF) Electronically Steered Array (UESA) devel opment and denonstration
for the Navy's E-2C carrier based surveillance aircraft; Affordable Precision Surveillance and Targeting Radar for air-
surface surveillance and targeting support aircraft; and highly nobile ground based nmultifunction radar for the Marine
Cor ps.

Sur f ace/ Aer ospace

Survei || ance RE FYO0O0 FYO1 FYO02 ( $16, 302)

Technol ogy
U tra-Hi gh- - Devel opnent of a Pod

Initiate Frequency (UHF) configured Airborne, All- . Fl yabl e UESA Ant enna Devel opnent for
El ectronically Weat her, Autononous M ssil e Defense Future Naval Capability
Steered Array Preci sion Surveillance and . S-Band Array T/R Mdul e

R-1 Line Item 30

Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603271N

PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

UNCLASSIFIED

DATE: June 2001

PRQIECT NUMBER: R2913
PRQJECT TITLE: RF Systens Advanced
Technol ogy

(UESA) Advanced
Technol ogy
Denonstration
Syst em Devel oprment
Initiated
Advanced Si gna
Processi ng
Technol ogy

Targeting (PS&T) Radar
System

Cont i nue

Define and devel op
capability required
for threat warning
and self protection

U tra-H gh Frequency (UHF)
El ectronically Steered
Array (UESA)

Advanced Technol ogy

PS&T Radar System Design and

Devel opnent i ncludi ng X-Band Antenna
Array and algorithnms for Tine Critica
Stri ke Targeting.

of tactical aircraft Denonstrati on System
( TADI RCM . Devel oprment Advanced Signal Processing Technol ogy
Advanced Signal Processing
Technol ogy
Mount ai n Top UESA Advanced Technol ogy
Denmonstrati on
Conpl et e Live fire te;tlng and risk reduptlon of
self protection and threat warning

system for tactical aircraft (TAD RCM

2. (U Radi o Conmuni cati ons RF Technol ogy:
RF comruni cati on sub-system and system technol ogi es for
pl atforns. The program focuses on RF comuni cati ons technol ogi es and systens that
networ k-centric operations including high-bandw dth connectivity for

coalition/allied forces. Technol ogies pursued in this thrust are specific to nava

R-1 Line Item 30

UNCLASSI FI ED

air,

The Radi o Conmuni cati ons RF Technol ogy Thrust devel ops and denonstrates new
integration into nava

surface, sub-surface and ground
provi de new enabling capability for

nobil e platforns/forces and interoperability with

operations and platforns and as such
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PROGRAM ELEMENT TI TLE: RF Systems Advanced Technol ogy PRQIECT TITLE: RF Systens Advanced
Technol ogy

are not addressed by the other services or the conmercial sector. Advanced radi o comruni cati ons systemtechnol ogi es
devel oped in this program el enment provide reliable, and enduring high data rate, two way radi o conmuni cati ons between
naval operational forces and all |evels of command in all operating conditions and environments including electronic
count er neasur es.

Radi o

Communi cati ons FY0O0 FYO1 FY02 ( $32,856 )

RF Technol ogy
Mul ti - El enent Buoyant Cabl e - X/ Ku-Band Physical Layer (Open - K/ Ka/ @ Band Physical Layer
(MBCA) Advanced Technol ogy Systens interconnect (OSI) OSI Reference Mddel for K/ Ka/Q
Denpnstration initiated Ref erence Model for X/ Ku-Band Band RF Communi cati ons Link

Initiate RF Comruni cati ons Li nk)

S/ C Band Phased Array Technol ogy
Littoral Mobile Wreless

Net wor ki ng
Very Hi gh Frequency - VHF/ UHF/ L- Band Physi cal Layer - X/ Ku- Band Physical Layer OSI
( VHF) / UHF/ L- Band Physi cal CSlI Reference Mbdel for Ref erence Mbdel for X/ Ku-Band RF
Layer devel opnent conti nued VHF/ UHF/ L Band RF Commruni cati ons Link
Conmmuni cati ons Link - VHF/ UHF/ L- Band Physi cal Layer
Conti nue . Mul ti-El ement Buoyant Cable - Multi-National Virtual Operation
(MBCA) Advanced Technol ogy Capability
Dermonstrati on
Mul ti-National Virtua
Operation Capability
Compl ete - MBCA Advanced Technol ogy

Denonstrati on

R-1 Line Item 30
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

3 PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

DATE: June 2001

PRQIJECT NUMBER: R2913

PRQJECT TITLE: RF Systens Advanced

Technol ogy

3. (U Milti-Function RF Technol ogy: Milti-Function RF Apertures and Systens are needed to enable the integration of

critical mssion functions of Radar
operate efficiently over a broad spectral bandw dth.
support platformlevel RF Surveillance, RF Electronic Conbat
combat system performnce,

significant

reduce life cycle costs,
increases in warfighting effectiveness and survivability.

El ectroni c Warfare and Communi cations into a common set of RF apertures that

Significant reductions in the nunbers of antennas required to

and RF Radi o Communi cations functions are needed to inprove

and to reduce platform el ectromagnetic signatures resulting in

Mul ti - Function
RF Technol ogy

FY0O0

FYO1

FY02 ( $27,718 )

Initiated Advanced

Test Bed Integration and

Initiate Mul tifunction Radi o Frequency Prelimnary Testing
(AMRF) High Band Transmtter
I ntegration and Denonstration of
AMRF Hi gh Band Recei ver Hi gh Band Ml tifunction Hi gh Band Ml ti-Function Receiver
Devel oprent Recei ver System Advanced System for AMRFS
AVRF Resource Allocation Technol ogy Denpnstration Integrate Beam forner & Signa
Manager Devel opnent AMRF Hi gh Band Transnmitter Generator with H gh Band AVRFS
Beam f ormi ng and si gnal devel opnent Subsyst ens
gener ator devel opnent Prelimnary Build of System Construction and testing of V1
Cont i Resource All ocati on Manager Test bed Receiver and Digital
ntinue o
Initial Test of Beam Beantf or mer
St eering/ Control and signal Conduct Low Band Transmit Array
gener at or sub-systens I sol ati on Measurenents at Field
Test and Characterization of Site
Low Band Transmit Array Cutput
power
Compl et e

R-1 Line Item 30
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BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

DATE: June 2001

PRQIJECT NUMBER: R2913

PRQJECT TITLE: RF Systens Advanced

Technol ogy

Desi gn and Devel op Sof t ware
Architecture (Resource Allocation
Manager and Real time Network)

B. (U) PROGRAM CHANGE SUMVARY:

(U) PROGRAM CHANGE FOR TOTAL PE:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget
PE Restructure 69, 773
Program Adj ust nment +1,914
Inflation Adjustnent +112
Addi tional Program Adj ust nent +5000
NWCF Adj ust nent +77
FY 2002 PRESBUDG Submi ssi on *x *x
76,876

**The Sci ence and Technol ogy Program El enments (PEs) were restructured in FY 2002.
2001 was funded in PEs 0603270N, 0603238N, 0603792N, and 0603794N.

(U) CHANGE SUMVARY EXPLANATI ON

(U) Schedul e: Not Applicable.
(U) Technical: Not Applicable.

The work described in FY 2000 and

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’s 6.1 program contributes to this effort.

R-1 Line Item 30
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BUDGET ACTIVITY: 3

(U NAVY RELATED RDT&E:

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

(
(
(
(
(
(
(
(
(
(
(U PE

cececececeececece

£

(U NON-
PE
PE
PE
PE
PE
PE
PE
PE

ccccccces

(U) SCHEDULE PROFI LE:

0601152N
0601153N
0602271N
0602114N
0603114N
0602123N
0603123N
0602235N
0603235N
0603729N
0603236N

0602702F
0602204F
0602782A
0602705A
0602270A
0602270F
0603270A
0603270F

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603271N
PROGRAM ELEMENT TI TLE: RF Systenms Advanced Technol ogy

(I'n-House Laboratory | ndependent Research)
(Def ense Research Science)

(RF Systens Applied Research)

(Power Projection Applied Research)

(Power Projection Advanced Technol ogy)
(Force Protection Applied Research)

(Force Protection Advanced Technol ogy)

(Common Picture Applied Research)

(Common Pi cture Advanced Technol ogy)
(Warfighter Protection Advanced Technol ogy)
(Warfighter Sustainment Advanced Technol ogy)

VY RELATED RDT&E:

(Command, Control and Conmuni cati ons)

(Aer ospace Avi ation)

(Command, Control and Communi cations (C°® Technol ogy)
(El'ectronics and El ectronic Devices)

(El ectronic Warfare Technol ogy)

(El ectronic Warfare Technol ogy)

(El ectronic Warfare Technol ogy)

(El ectroni c Conbat Technol ogy)

Not Appl i cabl e.
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RF Systens Advanced

PRQJECT TI TLE:
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603640M
PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy Denonstrations

(U COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 002
TI TLE ACTUAL ESTI MATE ESTI MATE
C2297 Marine Corps Warfighting Lab-Core
44,838 36, 390 33, 085
C2296 Renote Precision Gun Aimng Platform
0 991 0
R2362 Extending the Littoral Battl espace
10, 575 9,435 956
R2223 Marine Corps ATD
11, 019 12, 385 17, 269
R2295 C3RP
0 1, 486 0
TOTAL 66, 432 60, 687 51, 310

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: As the | and warfare conmponent of Naval Expeditionary Forces, the
Mari ne Corps has uni que and technol ogically stressing requirenents resulting fromits anphi bious m ssion, Marine Air-
Ground Task Force (MAGTF) organizational structure, reliance on maneuver, |ogistic sustainability, and intensive tenpo
of operations in diverse environnents. Critical Marine Corps requirenments being addressed in this program el enent (PE)
are: Mneuver, Firepower, Command and Control, Logistics, and Training and Education. These are ongoing efforts to
devel op and denonstrate advanced technol ogi es and system concepts in an operational environnment. Miltiple transitions
into the Denonstration/Validation phase are planned, as well as fieldable prototyping to reduce risk in Engineering and
Manuf act uri ng Devel opment. Joint service efforts are in line with Defense Technol ogy Objectives and Joint Warfighting
Cbj ectives (JWOs). In addition, Marine Corps Warfighting Experinentation in conceptual operational assessnent of
energi ng technologies is funded. This PE also provides Extended Littoral Battlespace efforts in the area of command,
control, conmmunications, conmputers and intelligence, and fires and targeting. Efforts focus on connectivity between
MAGTF and Fl eet organi zati ons and naval sea-based fire support. Specifically, this PE supports the foll ow ng
capabilities: pronptly engagi ng regional forces in decisive conbat on a gl obal basis; responding to all other
contingencies and mssions in the full spectrum of conbat operations (high, md and low intensity) in Mlitary

R-1 Line Item 32
Budget Item Justification

(Exhibit R-2, page 1 of 40)
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603640M
PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy Denonstrations

Operations in Uban Terrain, and in operations other than war, and warfighting experimentation. By providing the
technol ogi es to enable these capabilities, this PE primarily supports the goals and objectives of the Strike, Littora
Warfare and Surveillance Joint Mssion Areas. This PE supports all of the Marine Corps m ssion areas.

Due to the nunber of efforts in this PE, the progranms described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opment, sinulation, or experinmental testing of prototype hardware to
val i date technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new
acquisition programor transition to an ongoi ng acqui sition program

(U PROGRAM CHANGE FOR TOTAL PE:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 68, 565 54,749 49, 837
Adj ustnents from FY 2001 President's Budget:
SBI R/ STTR Tr ansfer -1,371
Congressi onal Pl us-ups +6, 500
NWCF Rat e Adj ustnents -46
I nflation Adjustnent - 265 -562 +67
Executi on Adjustnents - 497
PE Rebal ance -4,548
Pr ogr am Adj ust nment +6, 000
FY 2002 President's Subm ssion 66, 432 60, 687 51, 310

(U) Schedul e: Not Applicable.

(U) Technical: Not Applicable.
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(U) COST: (Dollars in thousands)

PROJECT

NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE
C2297 Marine Corps Warfighting Lab

44,838 36, 390 33, 085

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The Marine Corps Warfighting Laboratory (MCW.) is the centerpiece
experimental test bed for the operational enhancenent of the Marine Corps. Using the Special Purpose Marine Air-G ound
Task Force (Experinental) (SPMAGTF(X)) as its “test bed” organization, MCW. denonstrates the useful ness and necessity of
i ntegrating new technol ogi cal devel opnents and advanced concepts into the Operational Forces of the Marine Corps. MW
focuses on developing and field testing future operational and technol ogi cal concepts and serves as the focal point for
t he enhancenent/refinement of future warfighting capabilities. The organizational thrust is to provide an institutiona
mechani sm for conti nuously generating new i deas for warfighting capabilities. Concepts of operation “Sea Dragon” are
val i dated by nmeans of various Warfighting Experinents.

(U) Sea Dragon is a process of experinentation, which is designed as an ongoi ng nechanismto insure the rel evance of
Marine forces in the face of change. Sea Dragon enconpasses inquiries into nultiple technology and warfighting areas,
i ncl udi ng: Conmand, Control, Conmunications, Conputers, Intelligence, Surveillance, and Reconnai ssance (C4lI SR); Fires;
Medi cal , Biol ogical, Chenical, and Non-Lethal Technol ogi es; Expeditionary Logistics; and Advanced Trai ning and
Educati on Techni ques.

(U MWL devel ops tactics, techniques, and procedures (TTPs) and eval uates advanced technol ogi es that create or enhance
future warfighting capabilities, and integrates theminto the Marine Corps Conbat Devel opnent System MOW al so
provides all the efforts for the Marine Corps Conbat Devel opment Conmand (MCCDC) Wargam ng in support of Conbat

Devel opment System and Experinmentation

(U) Using experinental operational forces, beginning with the SPMAGTF(X) as the forward el enent of a future Nava
Expeditionary Force (NEF), MCOW. conducts a nunber of Advanced Warfighting Experinments (AWES) supported by severa
Limted Objective Experinents (LCEs), Limted Technol ogy Assessnents (LTAs), Warganmes, and Studies. LOEs, LTAs, and
AVEs exani ne discrete variables in as much isolation as can be achieved. Technol ogies used in LTAs are gathered for
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use in larger LOEs while LOEs are building blocks fromwhich resulting AWEs are constructed. Detailed descriptions are
provi ded bel ow.

1) An AVE is defined as a |larger scale operational experiment where advanced warfighting capabilities and enabling
technol ogi es are evaluated to determine the mlitary utility, operational effectiveness, and operational suitability in
as realistic an environnent as possible. These AWEs exani ne an operational concept that envisions a greatly expanded,
lethal, fluid, chaotic, and nore opportunistic battlefield within a maneuver warfare approach. An AWE answers
experimental issues under conditions nost closely approxi mati ng war using the Advanced Warfi ghting Concept under
exam nation. It further serves as a venue for integrating all warfighting functions for the purpose of integrated
experimentation. All experinmentation conducted during a phase builds toward the AWE

2) LOEs are considerably smaller in scope than AVWEs and focus on a discrete set of closely rel ated experi nment
obj ectives. These experinmental forces will be highly trained, technologically infused, highly l|ethal, and
intellectually prepared to fight in this chaotic and opportunistic environment. LOEs are designed to answer questions
that, if left unanswered, would have a significant adverse inpact on the successful execution of experinental

operations in the rel ated AWE.

3) LTAs are oriented on the performance characteristics of specific technol ogi es and equi pment to assess their
useful ness by nmeans of analysis or experinmentation. MO conducts LTAs in cases where the performance characteristics
of devel opi ng technol ogy are insufficiently docunmented to conduct operational planning necessary for experinentation
MCWL pl ans and conducts LTAs to effectively incorporate a technology into follow on experinents.

4) A Wargane is a broad discipline manifested in a range of activities froma few individuals conducting Action-
Reaction-Counteraction drills to a significant conm tnment from Operating Forces Staff or SPMAGTF(X) Command El ement (CE)
to execute a Command Post Exercise (CPX) supported by extensive nodeling and simulation (M&S). A Warganme is integral to
MCW.' s experinental process and precedes the execution of each LOE/AVE to refine the LOE/ AVE Experinentation Pl an.

5) A Study is a lowcost (relative to operational experinentation) technique designed to result in broader or
deeper research into an Experinmental Issue. MW undertakes a study when a literature search reveals that existing
studi es are inadequate to support experiment objectives and synthesis is required and is focused on one or a few cl osely
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rel ated Experinment Issues. A Study can contribute to any stage of the Innovation and Experinmentati on Process, but is
nmost useful during experinment planning.

(U) Under the guidance of the Experinmental Canpaign Plan (ECP) (formerly known as Five Year Experinmentation Plan
(FYEP)), MCW.'s prior acconplishnments and current plans include seven AVE “buil d-up” phases cul m nating in actual AVE
execution:

1) Hunter Warrior: (March 1996 through April 1997) Experinented wi th advanced operational concepts and
technol ogi es on an extended and di spersed battlefield, in open and nountai nous terrain at the md-intensity operationa
| evel .

2) Urban Warrior: (April 1997 through June 1999) Focused on devel opi ng new TTPs; and supporting technol ogi es for
operations in urban, close terrain, and near urban littoral areas.

3) Joint Contingency Force (JCF) (also known as M| Il ennium Dragon): (October 1999 through Septenmber 2000)
Designed to identify, study, and inprove new concepts and tactics for the Marine Corps under the auspices of the
Oper ati onal Maneuver fromthe Sea (OWTS) concept. |In support of these concept-based experinents, new enabling
technol ogi es are bei ng devel oped, tested, and eval uated for operational use in a conbat environnent.

4) Capable Warrior: (June 1999 through FY 2001) Uses |lessons |learned in Hunter Warrior and Urban Warrior to
integrate the full capability of a Marine Air-Gound Task Force (MAGTF) with naval units operating at the numbered fl eet
|l evel of a Joint Task Force fromthe sea. Develops initial TTPs for an OWTS force

5) Coalition Warrior (FY 2001 through FY 2003) Focuses on the integration of 21% century sea-based technol ogies
into coalition warfare; which begins to exam ne the chall enges of Marine Expeditionary Force (MEF) |evel OWTS
i npl ement ati on.

6) MIlennium Warrior (FY 2003 through FY 2004) focuses on executing an appropriate alignment of OVMFTS capability
i nprovenents as the maritime (naval) portion of Joint Vision (JV) 2010.
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7) Cyber Warrior (FY 2004 through FY 2006) focuses on asymretrical experinmentation agai nst OMTS with enphasis on
advanced Non-Let hal Wapons, Biological, and Nano and M cro Technol ogi es.

8) Utimate Warrior (FY 2006 through FY 2008) focuses on Marine Corps after Next experinmentation with enphasis on
Future Fami |y of Fighting Vehicles, Biological, and Nano and M cro Technol ogi es.
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(U PROGRAM ACCOVPLI SHVENTS AND PLANS

DATE: June 2001

PRQJECT NUMBER: (C2297
PRQIECT TI TLE

MCWL

MCWL FYOO $44, 838 FYO1l $35, 837 FY02 $33, 085
MCWL Operations (Support): Al MCWL Operations (Support):
- Initiated |Intergovernnental Initiate pre-planning to Initiate MIIlennium Warri or
Per sonnel Act (I PA) Assignnment support the Coalition Warrior Experi mentati on Pl anni ng and
Agreenents whi ch provide AVE. technol ogy investigations.
techni cal and manageri al Eval uate the effectiveness of
support to the Marine Corps in commercially available (off-
matters relating to: the-shel f) technol ogy for
devel opnent and integration of providing wireless connectivity
new Marine Corps Technol ogi es, from Marine squads into
Tactics, Techni ques, and I MMACCS
Procedures (TTTPs) in order to Investigate alternatives to
provi de future Marine Corps | MMACCS/ ECOC
capabilities in the areas of
Initiate Doctrine, Organization

Trai ni ng and Educati on,

Equi prrent, and Support (DOTES);
and devel opnent of stratagens
and actions in order to provide
future Marine Corps
technol ogi cal capabilities in
all areas of Marine Aviation
and G ound Conbat, and Marine
Combat Service Support (CSS).
Began prelinminary Coalition
Warrior Experinentation

Pl anni ng and technol ogy

i nvestigations.
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Conmmand, Control, Conmunicati ons,
Conputers, and Intelligence (C4l):
- Initiated experinental planning
and C4l SR devel opnent to
support the Capable Warri or
AVE,
Devel oped additional capability
for the | MMACCS Agent Engi ne
usi ng adaptive al gorithns.
Initiated advanced command and
control investigations and
experiments for sea based fire
support.
Initiated Miulti-Path, Beyond
Li ne of Sight Communications
Technol ogy (MUBLCOM) and voice
translation investigations.
Drones, Aviation, Sensors, and
Vehi cl es:
Initiated the Vehicle
Denpnstrati ons program
(Congressi onal Enhancenent) by
purchasi ng ei ght Interim Fast
Attack Vehicles (IFAVs) (a
comercial, |ightweight, highly
nmobi l e platform designed to
serve primarily as a weapons
platforn). Two of each of the
follow ng | FAV variants were
purchased in support of
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eval uati on/ experi nentation
efforts: Command and Contr ol
(C2), Heavy Weapons Carrier,
Utility/ Personnel Carrier, and
Mobi | e Counter-Fire System
(MCFS). Conducted arduous
oper ati onal experinentation of
each vehicle variant both with
active Marine Forces and within
the MCW.' s concept ual
experinmental franmework.
Initiated UAV small payl oad
devel opnent for the Dragon
Warrior (low cost, small
tactical vertical takeoff and
| andi ng (VTOL) drone) focusing
on reconnai ssance,
surveillance, and target

acqui sition (RSTA)
capabilities.

Initiated Unmanned Ground

Vehi cl e (UGV) payl oad

devel opment investigations
focusing primarily on RSTA
capabilities.

Initiated investigations into
the devel oprment of a “Mcro”
(m niature) UAV and UGV.
Initiated devel opnent of a
class of |arge popul ation,
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aut ononmous robots capabl e of
collecting and reporting on
battlefield intelligence.
Initiated prelimnary
i nvestigations into the
devel opment or adaptation of an
ai rborne vehicle platformthat
can remain aloft indefinitely
to facilitate Over the Horizon
(OTH) communi cati ons to support
nearly all aspects of OWTS
Fires and Targeting:
Est abl i shed an Advanced
Li ght wei ght Grenade Launcher
(ALGL) (light weight, portable
40 millinmeter (M) machi ne gun
which rapidly fires grenades)
experimentation program
(Congressi onal Enhancenent) to
deternmine the applicability and
capabilities of an ALGL for use
by forward afl oat MAGTFs and
organi ¢ conmponents thereof to
i nclude: MEUs, Force and
Di vi si on Reconnai ssance, and
United States Marine Corps
(USMC) Srmal | Boat Teans.
I ntegrated and subsequently
experinented with the ALGL on a
Fast Attack Vehicle (FAV), a
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mul ti - purpose wheel ed vehicle
designed to be internally
transported by the W-22
Csprey.

Initiated experinentation with
devel opnent of snall precise
muni tions.

Initiated rapid target system
expl orati on/ denonstration/ deve
oprment as a technical neans of
ensuring that the target

sel ected by the ground observer
is in fact the sane one the
pilot is intending to attack by
providing a video i mage of the
target to the pilot, the

term nal controller, and the

i ndi vi dual tasked with

coordi nating fires.

Devel oped a Combi ned Arns
Coordi nation Sinulation that
woul d use conputerized decision
support tools to rapidly de-
conflict the paths of friendly
ai rborne objects in the

battl espace. This technol ogy

i nvestigation has the
capability to increase

responsi veness of supporting
fires while reducing the
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possibility of fratricide.

Seabasi ng, Logistics, Conbat

Servi ce Support (CSS), and Combat

in Cities (including Training and

Educati on):

- Devel oped and integrated the
CSS t ool s/ syst ens/ equi prment
that will nmake up the “Marine
of 2020".

Invested in all types of
simulation to allow required
OWFTS warfighting capabilities
to be tested.

I nvesti gated devel opnent of a
system that tracks personne

i nvol ved in a Non-conbat ant
Evacuation Operations, to

i ncl ude personal data (i.e.
name, fam |y background,

medi cal and admini strative
data, etc).

Initiated Project Tun Tavern
efforts by purchasing
comercially avail able

equi pnment and software to
automate two Recruiting Sub-
Stations (RSSs) for
experinmental testing. Project
Tun Tavern ains to provide an
integrated tool for the Marine
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Corps Recruiter to process
interactive recruiting
i nformation, incorporate
I nformation Technol ogy (IT)
into the recruiting
envi ronnent, and denonstrate
advanced warfighting concepts
to prospective Marines.

Chemi cal / Bi ol ogi cal (Cheni Bi 0)

Medi cal , Anal ysis, and Non-

Let hal s:
Conduct ed Human Physi ca
Performance in MOUT studi es by
devel opi ng a physiol ogically-
based conditioning programto
enhance physical performance
and prevent injuries for Marine
infantry in MOUT; and
i nvestigated nechani cal means
of | owering body tenperature to
alleviate effects of
exhausti on.
Defined the scope, nature,
technical utilities, and TTPs
that support donestic and
i nternational responses to the
human and material casualties
of a weapon of mmss destruction
(WWD) depl oynent.
Initiated Project Atlanta (al so
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known as Sout hern Response)
(Congr essi onal Ear mar k)
efforts. Project Atlanta is a
program desi gned to define
command and control (C2) with
respect to Local, State, and
Federal Agencies. It devel ops
concepts of operation (CONOPS)
and Standard Operating
Procedures (SOPs) for Local,
State and Federal Agency

col | aborati on and devel ops test
capability for affordable
sensors. It also integrates
sensor technologies with
response teans, C2, and CONOPS
with regards to donestic
terrorist scenari os.

Conti nue

MCWL. Oper ations (Support):

- Continued Strategic Planning
through the | ocation,
devel opnent, and eval uati on of
advanced warfighting
operational and organizationa
concepts and rel ated enabling
t echnol ogi es
Synt hesi zed results and | essons
| earned into proposed TTPs for
the Marine Corps.
Expanded research; planning;

MCWL. Oper ations (Support):

- Continue Strategic Planning
through the | ocation,
devel opnent, and eval uati on of
advanced warfighting
operational and organizationa
concepts and rel ated enabling
t echnol ogi es.
Synt hesi ze results and | essons
| earned into proposed TTPs for
the Marine Corps.
Conti nue research; planning;

MCWL Oper ations (Support):

- Continue Strategic Planning
through the | ocation,
devel opnent, and eval uati on of
advanced warfighting operationa
and organi zational concepts and
rel ated enabling technol ogi es.
Synt hesi ze results and | essons
| earned into proposed TTPs for
the Marine Corps.
Conti nue research; planning;
nodel i ng and sinul ati on, concept,
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nmodel i ng and sinul ati on
concept, and wargane

devel opment; preparation;
execution; and anal ysis and
assessnent to extend
exploration of critica
conponents. This included

i nvestigations into Operations
Ot her Than War (OOTW .

Conti nued Capabl e Warrior
Experi mentation Planning and
technol ogy investigations.
Provi ded for Marine Forces
(Atlantic and Pacific) Battle
Laboratories to conduct
experinmentation to include MEF
(Pacific) Battle Laboratory
Scientific Advisor and 24'"
Mari ne Expeditionary Unit (MEU)
and 13'" MEU operati ons.

Continued to devel op

i nformation processing and to
further integrate capabilities
into the Integrated Marine

Mul ti - Agent Command and Control
System (I MMACCS) and the

Experi mental Conmand and
Control (ECOC) facility

Conti nued to devel op enhanced

nmodel i ng and sinul ation
concept, and wargane

devel opment; preparation;
execution; and anal ysis and
assessnent to extend
exploration of critica
conponents. This includes

i nvestigations into OOTW

Conti nue | PA Assi gnnment
Agreenments which provide
techni cal and nanageri al
support to the Marine Corps in
matters relating to:

devel opnent and integration of
new Marine Corps TTTPs in order
to provide future Marine Corps
capabilities in the areas of
DOTES; and devel opnent of
stratagens and actions in order
to provide future Marine Corps
technol ogi cal capabilities in
all areas of Marine Aviation
and G ound Conbat, and Marine
CsS.

Expand Coalition Warrior

Experi mentation Pl anning and
technol ogy investigations.
Continue to provide for Marine
Forces (Atlantic and Pacific)
Battl e Laboratories to conduct

and war game devel opnent ;
preparation; execution; and

anal ysis and assessnent to extend
exploration of critica
conponents. This includes

i nvestigations into OOTW

Conti nue | PA Assi gnnment
Agreenents that provide technica
and managerial support to the
Mari ne Corps.

Conti nue Coalition Warrior

Experi mentation Planning and
technol ogy investigations.
Continue to provide for Marine
Forces (Atlantic and Pacific)
Battl e Laboratories to conduct
experimentation.

Conti nue experinental planning
and C4l SR devel opnent to support
the Capable Warrior AWE and pre-
pl anni ng to support the Coalition
Warrior AVE

Continue to develop information
processing and to further
integrate capabilities into the

| MMACCS and the ECOC facility.
Continue to devel op enhanced
capability for Shared Net and BVT
efforts.
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capability for Shared Net and
Battlefield Visualization Too
(BVT) efforts.
Continued to investigate
comercially available (off-
the-shel f) technol ogy for
provi ding wireless connectivity
from Marine squads into
I MVACCS
Continued to conduct and
i nvestigate red teamn ng
concepts and technol ogi es.
Drones, Aviation, Sensors, and
Vehi cl es:
Expanded i nvesti gati ons/
experinmentation in aviation
technol ogi es, which could |ead
to increasing accuracy and
ef fecti veness of Close Air
Support mi ssions plus reduce
the possibility of fratricide.
Conti nued avi ati on
experimentation in the urban
envi ronnent.
Conti nued avi ati on based
simul ati on/instrunentation
efforts.
Conti nued search for new and
ener gi ng technol ogi es.
Fires and Targeting:

experimentati on.
C4l -
Conti nue experinental planning
and C4l SR devel opnent to
support the Capable Warri or
AVEE.
Continue to devel op information
processing and to further
integrate capabilities into the
| MVACCS and the ECOC facility.
Continue to devel op enhanced
capability for Shared Net and
BVT efforts.
Conti nue to devel op/ expand
capability for the | MMACCS
Agent Engi ne.
Conduct experinments and
eval uates the perfornmance of
advanced command and contro
i nvestigations and experinents
for sea based fire support.
Cont i nue/ expand MJUBLCOM and
voice translation efforts.
Conti nue to conduct and
investigate red teani ng
concepts and technol ogi es.
Drones, Aviation, Sensors, and
Vehi cl es:
Conti nue small payl oad
devel opment for Dragon Warrior

Conti nue to devel op/ expand
capability for the | MMACCS Agent
Engi ne.

Continue to conduct experinents
and eval uate the performance of
advanced command and contro

i nvestigations and experinments
for sea based fire support.
Continue to evaluate the
effectiveness of comercially
avail abl e (of f-the-shelf)

technol ogy for providing wrel ess
connectivity from Mari ne squads
into | MVACCS

Cont i nue/ expand MJUBLCOM and voi ce
translation efforts.

Continue investigations into
alternatives to | MMACCS/ ECOC.
Continue to conduct and
investigate red teani ng concepts
and technol ogi es.

Drones, Aviation, Sensors, and
Vehi cl es:

Conti nue snmal |l payl oad

devel opnment for Dragon Warrior
UAV.

Conti nue UGV payl oad and mcro
UAV/ UGV payl oad devel opnent
efforts.

Conti nue devel opnent of a class
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Conti nued devel opnment of Mobile
Counter Fires System (autonmated
fires system.
Conti nued devel opnent of a
preci sion-targeting device that
i ncludes a | aser rangefi nder
that will provide ground forces
with accurate target
acqui sition.
Expanded investi gation/
devel opnment of thermal weapons
capabilities/technol ogies, to
i ncl ude ni ght-si ght/hands-free
conmmuni cat i ons.
I dentified, purchased,
experinmented with
t echnol ogi es/ concepts to
enhance the effectiveness of
the warfighter.
Continued to investigate
energing fires and targeting
t echnol ogi es.
Seabasi ng, Logistics, CSS, and
Conmbat in Cities (including
Trai ni ng and Education):
Continued to search for,
eval uate, and perform enhanced
seabased | ogi stics support and
seabasi ng anal ysi s.
Conti nued rapid prototype

and

UAV.

Cont i nue/ expand UGV payl oad and

m cro UAV/ UGV payl oad

devel opment efforts.

Conti nue/ expand devel opnent of

a class of |arge population,

aut ononmous robots capabl e of

collecting and reporting on

battlefield intelligence.

Conti nue investigations/

experinmentation in aviation

technol ogies that could lead to

i ncreasi ng accuracy and

ef fecti veness of Close Air

Support m ssions and al so

reduce the possibility of

fratricide

Conti nue avi ation

experinmentation in the urban

envi ronnent and avi ati on based

simul ati on/instrunentation

efforts.

Continue to search for

ener gi ng technol ogi es.
Fires and Targeting:

Conti nue devel opnent of a

preci sion-targeting device that

i ncludes a | aser rangefi nder

that will provide ground forces

with accurate target

new and

of large popul ation, autononous

robots capabl e of collecting and

reporting on battlefield

intelligence.

Cont i nue

i nvestigations/experinmentation in

avi ati on technol ogi es that could

|l ead to increasing accuracy and

ef fecti veness of Close Air

Support m ssions and al so reduce

the possibility of fratricide.

Conti nue aviation experinentation

in the urban environnent and

avi ati on based

simul ati on/instrunentation

efforts.

Continue to search for

ener gi ng technol ogi es.
Fires and Targeting:

Conti nue devel opnent of a

precision targeting device that

i ncludes a | aser rangefinder.

Conti nue experinentation with /

devel opment of small precise

muni ti ons.

Continue rapid target system

expl orati on/ denonstrati on/ devel op

ment .

Conti nue Conbi ned Arnms

Coordi nation Sinulation efforts.

new and
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PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy
Denonstrati on

devel opnment, denonstration, and
transition of |ogistics

i nformation resources
technol ogi es for depl oyabl e
Expedi ti onary Conbat Services
Support Operations Center
(CSSOC) applications.

Conti nued system concept

nodel i ng/ si nul ati on support for
deci si on support and technol ogy
pl an devel opnent for Joint
Expedi ti onary Forces.

Continued integrating clothing
and equi prent that will enhance
Marines’ survivability,
specifically to support Project
Metropolis (a definitive nulti-
year experinment designhated to
create a systemof realistic
warfighting that will allow
Marines to shoot, nove, and
communi cate as they acconplish
m ssions during Mlitary
Operations in Urban Terrain
(MoUT) )

Continued to experinment with

el ectroni c markers.

Continued to | everage ongoi ng
work in the Day/N ght Snal

Unit Target Acquisition and

acqui sition.
Conti nue experinentation with /
devel opnent of small precise
muni tions.
Continue rapid target system
expl orati on/ denonstration/ deve
opnent .
Conti nue Combi ned Arns
Coordi nation Sinul ation
efforts.
Continue thermal weapons
technol ogy search/ devel opnent a
efforts.
Continue to identify,
and experinment with
t echnol ogi es/ concepts to
enhance the effectiveness of
the warfighter.
Continue to investigate
energing fires and targeting
t echnol ogi es.
Seabasi ng, Logistics, CSS, and
Conbat in Cities (including
Trai ni ng and Education):
Continue to devel op and
integrate the CSS
t ool s/ syst ens/ equi prent t hat
will make up the “Marine of
2020".
Continue to invest

pur chase,

in all types

Seabasi ng,
Conbat
and Education):

Continue thermal weapons
technol ogy search/ devel opnent al
efforts.

Continue to identify,
and experinment with

t echnol ogi es/ concepts to enhance
the effectiveness of the

war fi ghter.

Continue to investigate energing
fires and targeting technol ogi es.

pur chase,

Logi stics, CSS, and
in Cities (including Training

Continue to develop and integrate
the CSS tool s/ systens/equi pnent
that will nake up the “Marine of
2020".

Continue to invest in all types
of sinmulation to allow required
OWFTS warfighting capabilities to
be tested.

Continue to search for, eval uate,
and perform seabased | ogistics
support and seabasi ng anal ysi s.
Conti nue

i nvestigation/devel opnment of a
system that tracks personne

i nvol ved in a Non-conbat ant
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PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy
Denonstrati on

Smal |l Unit Logistics fields.
Continued to evaluate CSS for
ener gi ng and devel opi ng weapons
as they apply to operational
concepts of |ogistics support
and sustai nment for various
non- st andard scenari os.
Continued to investigate

exi sting and energi ng training
enhancenments and sinul ation
equi pnrent and devi ces.
Continued to search for and
eval uate energi ng conmercially
avail abl e technol ogi es that
could significantly inprove
efforts in this area.

Chem Bi o, Medical, Analysis, and
Non- Let hal s:

Continued to support
instrunentation capability that
provi des battl espace
instrunmentation for
experimentation.

Continued efforts to inprove
upon the autonated data

coll ection system

Continued to provide overal
syst ens engi neering and

i ntegration support for ongoing
experimentation.

of simulation to allow required
OWFTS warfighting capabilities
to be tested.

Continue to search for,

eval uate, and perform seabased
| ogi stics support and seabasing
anal ysi s.

Conti nue

i nvestigation/devel opment of a
system that tracks personne

i nvol ved in a Non-conbat ant
Evacuati on Operati ons.

Continue rapid prototype

devel opnment, denonstration, and
transition of |ogistics

i nformati on resources

t echnol ogi es.

Conti nue system concept

nodel i ng/ si nul ati on support for
deci si on support and technol ogy
pl an devel opnent for Joint
Expedi ti onary Forces.

Continue to investigate and

i ncor porate autonmated

i nformati on technol ogi es for
asset tracking, interactive,
condition based nmi nt enance
support, and sensored | ogistics
i nformati on feeds.

Continue integrating clothing

Evacuation Operations.

Conti nue rapid prototype

devel opnment, denonstration, and
transition of |ogistics

i nformati on resources

t echnol ogi es.

Conti nue system concept

nmodel i ng/ si nmul ati on support for
deci si on support and technol ogy
pl an devel opnent for Joint
Expedi ti onary Forces.

Continue to investigate and

i ncorporate automated information
technol ogi es for asset tracking,
interactive, condition based

mei nt enance support, and sensored
| ogistics infornmation feeds.
Continue integrating clothing and
equi pment that will enhance
Marines’ survivability.

Conti nue MOUT experinmentation
efforts.

Continue to experinment with

el ectroni c markers.

Continue to | everage ongoi ng work
in the Day/Night Small Unit
Target Acquisition and Small Unit
Logi stics fields.

Continue to evaluate CSS for
ener gi ng and devel opi ng weapons
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Continued to provide overal
anal ysis and reporting of
experinentation efforts.
Continued to seek Non-Letha
technol ogi es that can affect an
opponent's infrastructure
wi t hout necessarily destroying
it.
Continued to investigate the
use of Non-Lethal technol ogies
to deter, delay, deny, disrupt,
and destroy opponents or their
mat eri al

PRQJECT ALBERT (Congressiona

Enhancenent) :
Project Albert is designed to
devel op new tools to capture
ener gent behavior in synthetic
environnents that over tine
will lead to nore effective
maneuver warriors. Continued
devel opi ng data, concepts, and
tools of 21st Century
Operations Analysis especially
in the areas of non-linear and
asymmetric warfare. The
Project Albert goal is to
generate data to support
war fi ghti ng hypot heses with
enphasi s on questions relating

and equi pment that will enhance
Marines’ survivability.

Conti nue Project Metropolis
experinentation efforts.
Continue to experinment with

el ectroni c markers.

Continue to | everage ongoi ng
work in the Day/N ght Snal

Unit Target Acquisition and
Small Unit Logistics fields.
Continue to evaluate CSS for
ener gi ng and devel opi ng weapons
as they apply to operational
concepts of |ogistics support
and sustai nment for various
non- st andard scenari os.
Continue investigations into
exi sting and energing training
enhancenments and sinul ation
equi pment and devi ces.

Conti nue Project Tun Tavern
efforts by conducting a second
LTA/ LCE that both builds on the
FY 2000 efforts and initiates
devel opnment and integration of
sel ected C41 concepts into the
recruiting environnent.
Continue to search for and to
eval uate emerging commercially
avai |l abl e technol ogi es t hat

as they apply to operational
concepts of logistics support and
sust ai nment for various non-
standard scenari os.

Conti nue investigations into

exi sting and energing training
enhancenments and sinul ation

equi pment and devi ces.

Conti nue Project Tun Tavern
efforts.

Continue to search for and to
eval uate energi ng conmercially
avail abl e technol ogi es that could
significantly inprove efforts in
this area.

Chem Bi o, Medical, Analysis, and
Non- Let hal s:

Expand nedi cal investigations,

i ncluding investigations into the
cheni cal / bi ol ogi cal arena
Continue to define the scope,
nature, technical utilities, and
TTPs that support donestic and

i nternational responses to the
human and material casualties of
a WWD depl oynent.

Conti nue to support
instrunentation capability that
provi des battl espace
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PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy

Denpnstrati on

DATE: June 2001

PRQJECT NUMBER: (C2297
PRQIECT TITLE: MOW

to urban warfare.

could significantly inprove
efforts in this area.

Chenf Bi o, Medical, Analysis, and
Non- Let hal s:

Conti nue nedi cal

i nvestigations, including

i nvestigations into the

cheni cal / bi ol ogi cal arena
Continue to define the scope,
nature, technical utilities
and TTPs that support donestic
and international responses to
the hunman and materi al
casualties of a WWD depl oynent.
Conti nue to support
instrunmentation capability that
provi des battl espace
instrunmentation for
experimentation.

Continue efforts to inprove
upon the autonated data

coll ection system

Continue to provide overal
systens engi neering and

i ntegration support for ongoing
experimentation.

Continue to provide overal

anal ysis and reporting of
experinmentation efforts.
Continue to seek Non-Letha

instrunmentation for
experimentati on.

Continue efforts to inprove upon
the automated data collection
system

Continue to provide overal

syst ens engi neering and

i ntegration support for ongoing
experimentation.

Continue to provide overal

anal ysis and reporting of
experinmentation efforts.
Continue to seek Non-Letha
technol ogi es that can affect an
opponent's infrastructure without
necessarily destroying it.
Continue to investigate the use
of Non-Lethal technologies to
deter, delay, deny, disrupt, and
destroy opponents or their

mat eri al
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MCWL

technol ogi es that can affect an
opponent's infrastructure

Wi t hout necessarily destroying
it.

Continue to investigate the use
of Non-Lethal technologies to

deter, delay, deny, disrupt,
and destroy opponents or their
mat eri al

Compl et e

MCWL Oper ations (Support):
Conpl eted M || enni um Dragon
Experi mentati on Pl anni ng and
technol ogy investigations.

CAl:
I ncor porated | essons | earned
fromthe Urban Warrior AWE into
ongoi ng devel opnent efforts and
the LCEs schedul ed for FY 2000.
Devel oped enhancenents for
i nformati on managenent systens
to provide the Common Tactica
Picture at all |evels (squad
| eader to Commander) of the
MAGTF.

Drones, Aviation,

Vehi cl es:
Conduct ed Broad Area Unmanned
Responsi ve Resupply Operations
(BURRO) (helicopter / Unmanned

Sensors, and

MCWL Operations (Support):
Conpl ete Capabl e Warri or
Experi nmentati on Pl anni ng and
technol ogy investigations.

CAl:
I ncorporate | essons |earned
from M Il ennium Dragon into
ongoi ng techni cal devel opnent
efforts and conduct LOEs
pl anned for the build up to the
Capabl e Warri or AVWE
Eval uat e perfornmance of
i nformati on managenent systens
to provide the Common Tactica
Picture at all |evels (squad
| eader to Commander) of the
MAGTF.

Fires and Targeting:
Compl et e devel opnent of Mobile
Counter Fires System

I ncorporate | essons |earned from
Capabl e Warrior into ongoing
techni cal devel opnent efforts and
conduct LOEs pl anned for the
build up to the Coalition Warrior
AVE.
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Denpnstrati on

Aerial Vehicle (UAV) capabl e of
carryi ng heavy | oads) Phase |1
efforts (Congressiona
Enhancenent), which included

| andi ng zone (nmanned and
unmanned) UAV interface

consi derations, autonmated cargo
acqui sition on land and sea,
and increased cargo | oad
carrying capacity of the
unmanned vehicl e.

Upgraded Urban Targeting Range.

Fires and Targeting:

Compl et ed devel opnent of the
experimental prototype Dragon
Fire (Unattended) Mortar
System

Seabasi ng, Logistics, CSS, and

Conbat in Cities (including

Trai ni ng and Educati on):

- Conpl eted devel opnent of the
Rapi d Request Tracki ng System
(RRTS)

I nvestigated and incorporated
aut omated i nformation
technol ogi es for asset
tracking, interactive,
conditi on based nmi nt enance
support, and sensored | ogistics
i nformati on feeds.

R-1 Line Item 32
Budget Item Justification

(Exhibit R-2, page 23 of 40)
UNCLASSIFIED




UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603640M PROJECT NUMBER: C2297
PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy PROQJIECT TITLE: MOW

Denpnstrati on

Devel oped expeditionary bul k
l'iquids technology to support a
total distribution concept.
Expanded Conbat Deci si on Range
(CDR) efforts to include

Pl at oon/ Squad Level training

el ement s.

Devel oped and i npl enent ed
conponents of a prototype at
Field Gade Officer’s Course in
support of MCOWL. experinentation
efforts.

SBI R FY0O FYO1l $553 FY02

Portion of FYO1 extranural
program reserved for Snal

Busi ness | nnovati on Research
assessnent in accordance with
15 USC 328

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy's 6.1 programcontributes indirectly to this effort.

(U) NAVY RELATED RDT&E:
(U) PE 0602131M (Marine Corps Landi ng Force Technol ogy), Project R3001, Marine Corps Landing Force
Technol ogy
(U) PE 0603640M (Marine Corps Advanced Technol ogy Denpnstrations), Project R2223, Advanced Technol ogy
Denpnstrati ons
(U) PE 0603640M (Marine Corps Advanced Technol ogy Denpnstrations), Project C2362, Extended Littora
Batt| espace, Advanced Concept Technol ogy Denpnstration
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(U) PE 0305204M (Marine Corps Tactical UAV), Project C2672, Marine Corps Cl ose Range Tactical UAV (Dragon
VWarrior)

(U) NON- NAVY RELATED RDT&E: Not appli cabl e.

(U) SCHEDULE PROFI LE: Not applicable.
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(U) COST: (Dollars in thousands)

PROJECT

NUMBER & FY 2000 FY 2001 FY 2002

TI TLE ACTUAL ESTI MATE ESTI MATE
R2362 Extending the Littoral Battl espace

10, 575 9, 435 956 0 0 0 0 0

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: : The Extending the Littoral Battl espace (ELB) Advanced Concept
Technol ogy Denonstration (ACID) effort responds to the top level mlitary need to rapidly deploy a Naval Expeditionary
Task Force with an enbarked Marine Air Gound Task Force (MAGIF) as part of a larger Joint Task Force to any regi on of
the world’ s littorals and conduct mlitary operations froma sea base across the spectrum of conflict to inplenent

national mlitary strategy. Forces enployed ashore will be light, agile, distributed and di s-aggregated and capabl e of
optim zing renote fires, to effectively deter aggression, halt attacks and secure critical areas as a precursor to a
much larger force. Forces will be enpowered by unprecedented situational awareness via a robust information

infrastructure that is fully coupled to a decision/planni ng/ executi on systemon a shared battl espace network (sea/l and).
The objective of the ACTD is to denonstrate an enhanced integrated command and control/fires and targeting capability to
enabl e rapid enpl oynent, maneuver, and fires to support joint dispersed unit operations in an extended littora

battl espace. A Mjor Systenms Denpnstration (MSDI) was conpl eted FY99 and a second one (MSDIIl) is planned for FY 2001
The ELB ACTD was approved by Deputy Under Secretary of Defense (Acquisition and Technol ogy) (DUSD (AT)) on 16 January
1997.
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(U PROGRAM ACCOWVPLI SHVENTS AND PLANS:
EXTENDI NG THE
LI TTORAL FYOO $10, 575 FYO1l $9, 021 FY02 $956
BATTLESPACE

Enabl i ng technol ogies efforts - Sel ect, provide, and support - Transition technol ogi es

to incorporate and integrate transition sets fromMSDI| to hardware, and software to user

energi ng state- of —the shelf user for further nmlitary for further military utility

t echnol ogi es utility and operator assessnent

Sel ection, purchase, and - Denpnstration of C4l SR system

i nstal lation of next of systens in a realistic

generation, fires and conmbat scenario utilizing

targeting for second operational forces
Initiate denonstration

Ful | database and obj ect

i nteroperability between
energi ng and | egacy systens
Engi neering, technical, and
operational assessnents to
define system denonstration
scenari os
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PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy PROQIECT TITLE: Extending the
Denmonstrations Littoral Battl espace
Pl anni ng and augnenting the - Denpnstration/post - Denpnstration/post denpnstration
Command, Control, denonstration analysis for anal ysis for evaluation the
Communi cati ons, Comnputers, eval uati on the system concept system concept and assessing its
Intelligence, Intelligence, and assessing its nmlitary mlitary utility
Surveill ance and utility - Residual support of equi pnent
Reconnai ssance (C41 SR) system - Planning for and conducting fielded with Anphi bi ous Ready
design for MSDIl in FY 2001 MSDI | G oup/ Mari ne Expeditionary Unit
Denonstrati on/ post . Pre-denpnstration activities to (ARG MEU) and depl oynent
denonstrati on anal ysis for i ncl ude systens installation, dependant on acconplishnment in
eval uation the system concept integration, tests, software FYOo1l
Cont i nue anq gssessing its mlitary verif?cation apd val i dati on,
utility ship installation, operator
Pl anni ng for MsDI | training, system scenario tests
Pre-denonstration activities
to include systens
installation, integration
tests, software verification
and validation, ship
i nstal lation, operator
trai ning, system scenario
tests
Systens Integration Tests and - Systens Integration Tests, Full |- Systens Integration Tests, Ful
Ful | Systenms Tests Systens Tests, and MSDI | Systens Tests, and MSDI |
Conpl ete Det er mi ned, provided and - Deternmine, provide and support - Determ ne, provide and support
supported transition sets of transition sets of Full Systens transition sets of FST and MSDI |
MSDI technol ogy Test (FST) and MSDI| technol ogy t echnol ogy
SBIR FY0O FY01 $207 FY02
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PROJECT NUMBER: R2362
PROQIECT TITLE: Extending the
Littoral Battl espace

Portion of FYO1 extranural
program reserved for Snall
Busi ness | nnovati on Research
assessnment in accordance with
15 USC 328
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(U) PROGRAM CHANGE SUMVARY: See Program change total summary for P.E.

(U OTHER PROGRAM FUNDI NG SUMMARY: Not appl i cabl e

(U NAVY RELATED RDT&E

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

cccccccccce

(U NOw-

£

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

cccccccccce

0601152N (I n- House Laboratory |Independent Research)

0601153N (Def ense Research Sci ences)

0204163N ( Fl eet Comruni cati ons)

0602782N (M ne Count ermeasures, Mning and Special Warfare Technol ogy)
0603782N (M ne and Expeditionary Warfare Advanced Technol ogy)

0602235N (Comrmon Picture Applied Research)

0206623M ( Mari ne Corps Ground/ Supporting Arnms Systemns)

0602131M (Mari ne Corps Landi ng Force Technol ogy)

0603612M ( Mari ne Corps M ne/ Count er neasures Syst ens)

0603635M ( Mari ne Crops Ground Conbat/ Support Systen)

0206313M (Marine Air G ound Task Force Conmand/ Control /Comruni cati ons/ Computers & Intelligence)

VY RELATED RDT&E

0603004A (Weapons and Muni tions Advanced Technol ogy)

0603005A (Combat Vehicle and Autonotive Advanced Technol ogy)
0603606A (Landnmi ne Warfare and Barrier Advanced Technol ogy)
0603607A (Joint Service Small Arns Prograns)

0603619A (Landnmi ne Warfare and Barrier Advanced Denonstrati ons)
0603772A (Battlefield Force Integration)

0604710A (Ni ght Vision Systenms - Engineering Devel opnment)
0604808A (Landnmi ne Warfare and Barrier Engi neering Devel opnment)
0602301E (Computi ng Systenms and Communi cations Technol ogy)
0602702E (Tacti cal Technol ogy) Technol ogy Denonstrati ons (ATDs)
0603226E ( Experimental Eval uation of Major Innovative Technol ogi es)

(U) SCHEDULE PROFILE: Not applicable.
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(U COST:. (Dollars in thousands)

PROJECT

NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE
R2223 Marine Corps ATD

11, 019 12, 385 17, 269

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: As the |land warfare conponent of Naval Expeditionary Forces power
projection, the Marine Corps has unique and technologically stressing requirements resulting fromits anphi bi ous

m ssion; Marine Air-Gound Task Force (MAGTF) organizational structure; and reliance on maneuver, logistic
sustainability, and intensive tenpo of operations in diverse environnents. Critical Marine Corps

requi renments/inperatives being addressed in this program el ement (PE) are: Maneuver, Firepower, Comruni cations Comrand
and Control, Logistics, and Trai ning and Education. These are ongoing efforts to devel op and denonstrate advanced
technol ogi es and system concepts in an operational environment. Miltiple transitions into the Denonstration/Validation
phase are planned, as well as fieldable prototyping to reduce risk in Engineering and Manufacturing Devel opment. Joint
service efforts are in line with Defense Technol ogy Cbjectives and Joint Warfighting Cbjectives (JW3s). Efforts focus on
connectivity between MAGTF and Fl eet organi zati ons and naval sea-based fire support. Specifically, this PE supports the
follow ng capabilities: pronptly engaging regional forces in decisive conbat on a global basis; responding to all other
contingencies and mssions in the full spectrum of conbat operations (high, md and low intensity) in Mlitary
Operations in Uban Terrain (MOUT), and in operations other than war; and warfighting experinentation. By providing the
technol ogi es to enable these capabilities, this PE primarily supports the goals and objectives of the Strike, Littora
Warfare and Surveillance Joint M ssion Areas. This PE supports all of the Marine Corps.

R-1 Line Item 32
Budget Item Justification

(Exhibit R-2, page 31 of 40)
UNCLASSIFIED



BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603640M

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy
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(U PROGRAM ACCOWVPLI SHMVENTS AND PLANS:

DATE: June 2001

PRQIECT NUMBER R2223
PRQIECT TI TLE: Marine Corps ATD

MANEUVER FYOO $4, 187 FYO1l $4, 814 FY02 $940
Initiate Aut ononous anphi bi ous vehicl e Li ght vehicle mobility &
tech denonstrator (AAV P-7) survivability denmonstrations
Reconnai ssance Surveillance and Reconnai ssance Surveillance and Reconnai ssance Surveillance and
Targeting Vehicle (RST-V) Targeting Vehicle (RST-V) Targeting Vehicle (RST-V)
_ Hybrid-el ectric drive Mobility testing Field testing / experinmentation
Conti nue MV-22 conpatibility Survivability testing RST & C41 testing
Si gnat ur e managenent
Aut ononpus anphi bi ous vehicle
Conpl et e
P tech denonstrator (AAV P-7)
FI REPONER FYOO $2, 975 FYO01 $1,981 FY02 $6, 600
Advanced airbursting nunitions
denonstration
lnitiate Integrated Infantry Conbat System

firepower devel opnent
Loitering Electronic Warfare
Killer...
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DATE: June 2001

PRQIECT NUMBER R2223
PRQIECT TI TLE: Marine Corps ATD

Obj ective Crew Served Weapon
Devel opment with Joint Service
Smal | Arms Program

Obj ective Crew Served Weapon
Devel opment with Joint Service
Smal | Arms Program

Obj ective Crew Served Weapon
Devel opment with Joint Service
Smal | Arms Program

Conti nue Conpl enentary Low Al titude
Weapons system ( CLAWS)
Transition CLAWS to
Compl ete MARCORSYSCOM Pr ogr am Manager
COVIVAND
AND FYOO $1, 542 FYO1l $1, 612 FY02 $2, 200
CONTROL
Utra w de-band networKking Initiate basic Commandand Intell Advanced Technol ogy
technol ogi es prelimnary and Control (C2) testbed for user Devel oprment: Initiate tactical
critical design reviews prototypi ng requirements jamrer effort.
Prot ot ype gyroconpass for generation on prospective Intell Advanced Technol ogy
lnitiate i nproved azinuth determ nation- conmer ci a! and energi ng C41 Devel opnent; Initiate Mbile
Enhanced Target Acquisition and t echnol ogi es. Di rection Finding Advanced
Location System (ETALS) Technol ogy Devel opnment for
insertion into Team Portabl e
Col | ection System program
Assessnent of interferonetric Utra w de-band system Conmmuni cat i ons Advanced
technol ogi es for azimuth i ntegration, and prototype Technol ogy Devel opnent: Utra
Conpl et e determ nati on ETALS har dwar e delivery wi de- band, denonstrati on.

Devel op prototype gyroconpass
for ETALS: Transition to Tine
Critical Strike Future Naval
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Capabi lity.
LOG STI CS FYOO $993 FYO1l $2, 477 FY02 $2,529
Initiate Emer gi ng packagi ng concepts. Packagi ng materials to reduce
tare wei ght.
Focussed on advanced concept Focus on advanced concept Enmer gi ng packagi ng concepts
technol ogy denonstration for technol ogy denonstration for Denpbnstrate a concept of
smal | unit |ogistics command small unit |ogistics command operations and coordi nated the
and control Advanced Concept and control Advanced Concept field denpnstration of both
Technol ogy Denpnstration Technol ogy Denpnstration Onboard Vehi cl e/ Ref uel er
(ACTD), enphasizing deci sion (ACTD), enphasizing deci sion Conmuni cati on (OVRC) and Fue
support and i nproved | ogistics support and i nproved | ogistics Aut omat ed Quantity Sensor (FAQS)
situational awareness at the situational awareness at the during one of the designated
tactical |evel. tactical |evel. assessnent exercises held in FY
Model ed future systens to Denponstrated a concept of 01. A Naval focus for fue
enabl e logistics functions to operations and coordi nated the i nformati on aggregation wll be
Cont i nue be conducted in an Operational field denonstration of both enphasi zed, providing the

Maneuver fromthe sea (OWTS)
environnment. These future
systems will be froma result
of the denmpnstration of the
Tactical Logistics Distribution
System (TLoaDS), which was used
by Marine Corps Conbat

Devel opment Command St udi es and
Anal ysis (MCCDC) Studies and
Anal ysis (S&\) in Mssion Area
Anal ysi s studies.

Denponstrated a concept of

Onboard Vehi cl e/ Ref uel er
Communi cation (OVRC) and Fuel
Aut omat ed Quantity Sensor
(FAQS) during one of the

desi gnat ed assessnment exercises
held in FY 01. A Naval focus
for fuel information
aggregation will be enphasi zed,
provi di ng the commander
critical fuel awareness across
a distributed battlefield.
Additionally, this task wll

commander critical fuel awareness
across a distributed battlefield.
Additionally, this task wll
provi de variable rate fl ow punps
to enable Marines to fue
different types of vehicles at
their optimumrate(i.e. MLAL
takes on fuel at a nuch higher
rate than a HVMW) .

Conti nue residual managenent pl an
for Small Unit Logistics (SUL)
Advanced Concept Technol ogy
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operations and coordi nated the
field denponstration of both
Onboard Vehi cl e/ Ref uel er
Conmmuni cati on (OVRC) and Fuel
Aut omat ed Quantity Sensor
(FAQS) during one of the

desi gnat ed assessnment exercises
held in FY 00. A Naval focus
for fuel information
aggregation will be enphasi zed,
provi di ng the commander
critical fuel awareness across
a distributed battlefield.
Additionally, this task wll
provi de variable rate fl ow
punmps to enable Marines to fue
different types of vehicles at
their optimumrate (i.e. MA1
takes on fuel at a nuch higher
rate than a High Mbility

Mul ti pur pose \Wheel ed Vehicle

(HVMAWY) ) .

provi de variable rate fl ow
punmps to enable Marines to fue
different types of vehicles at
their optimumrate (i.e. MA1
takes on fuel at a nuch higher
rate than a HVWW) .

Denmpnstrati on (ACTD).

Compl et e

Future systens enabling

| ogistics functions to be
conducted in an OWTS
environnment will be devel oped,
tested, and denonstrated. These
future systens will be froma
result of the denpnstration of
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PRQIECT NUMBER R2223
PRQIECT TI TLE: Marine Corps ATD

the Tactical Logistics

Di stribution System

(TLoaDS) nodel , whi ch was used
by MCCDC S&A in M ssion Area
Anal ysi s studies.

Dempnstrate SUL ACTD in
Exerci se Desert Knight,

Decenber 00.
TRAI NI NG AND
EDUCATI ON FYOO $1, 322 FYO1l $1, 238 FY02 $0
Weapon & human tracking AAAV Anphi bi ous Vehicl e
technol ogy assessnents Trai ni ng and Mai nt enance
Advance Anphi bi ous Assaul t support technol ogy
Vehi cl e (AAAV) Non-Acquisition i nvestigation
Cat egory Program Deci si on I nvestigation on visual
Initiate Docunent ( NAPDD) di spl ays for enbedded training

Menor andum of Agreenent (MOA)
with Arny (STRICOM) for
technol ogy | everage/ shari ng

I nprove Conput er Cenerated
Forces behavi or/representation
Combat Vehicl e Appended Trai ner
(CVAT) visual displays support
Virtual Technol ogy Environment
(VIRTE) transition plan
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Loconoti on Consortium neetings
(O fice of Naval Research
(ONR), Naval Research
Laboratory (NRL), Arny Research
Institution (ARI), Arny
Research Laboratory (ARL)

Naval Air Warfare Center
Trai ni ng Systens Division
(NAWCTSD), Contractors, &
Acadeni a)

Devel opment of prototype in
support of combat vehicles
(AAAV & Landing Craft Air
Cushi on (LCAQ))

I mprove i nfantry Conputer
Generated Forces and transition
technol ogy into conmbat vehicles
I nvestigate visual displays in
support of AAAV depl oyabl e

mei nt enance and training

Conti nue Denonstrated Snmall Unit concepts to support enbedded
(I'nfantry) and Conbat Vehicle training capabilities
technol ogy denonstrators at Loconption Consortium neetings
several conferences (i.e. (ONR, NRL, ARI, ARL, NAWCTSD
Soci ety of Autonpbil e Engineers Contractors, & Acadenia)
(SAE), Modern Day Mari ne,
I nter-service/lndustry
Trai ning, Sinulation Education
Conference (I/1TSEC))
Weapon & human tracking
technol ogy assessnents
Weapon & human tracking Transition technologies to
assessnents and report VI RTE

Conpl et e Transition technology to | SMI-E VI RTE Transition Plan approved
program (conputer assessnent)
Transition technol ogy to CVAT
program (vi sual displays)

SBI R FYO0O0 FY01l $263 FY02

R-1 Line Item 32

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 37 of 40)




BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603640M

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Marine Corps Advanced Technol ogy
Denonstrati ons

DATE: June 2001

PRQIECT NUMBER R2223
PRQIECT TI TLE: Marine Corps ATD

Portion of FYO1 extranural
program reserved for Snall
Busi ness | nnovati on Research
assessnment in accordance with
15 USC 328

Littoral
Combat and
Power

Proj ection
Fut ure Naval
Capability

FYOO0

FYO1l

FY02 $5, 000

Initiate

Initiate Littoral conbat Future
Naval Capability to provide
combat ant conmmanders with

scal abl e, interoperable, conbined
arms marine Air Gound Task
Forces; Naval Expeditionary
Forces ready to fight and

prevail, and shape the national
security environnent.
Devel opnent efforts will optinize

the Marine Corps’ operating
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Denpnstrati ons

forces, support and sustai nnent
base, and its unique capabilities
to respond to the conpl ex
spectrum of crises and conflicts.

(U PROGRAM CHANGE SUMMARY: See Program change total sunmary for P.E.
(U OTHER PROGRAM FUNDI NG SUMMARY: Not applicable

(U) NAVY RELATED RDT&E

PE 0601152N (I n-House Laboratory |Independent Research)

PE 0601153N (Defense Research Sciences)

PE 0204163N (Fl eet Communi cati ons)

PE 0602782N (M ne Countermeasures, M ning and Special Warfare Technol ogy)
PE 0603555N (Undersea Superiority Technol ogy Denpnstrations)

PE 0603782N (M ne and Expeditionary Warfare Advanced Technol ogy)

PE 0603235N ( Common Pi cture Advanced Technol ogy)

PE 0206623M (Mari ne Corps G ound/ Supporting Arns Systens)

PE 0602131M (Marine Corps Landi ng Force Technol ogy)

PE 0603612M (Mari ne Corps M ne/ Count er measures Syst ens)

PE 0603635M (Mari ne Crops Ground Conbat/ Support System

PE 0206313M (Marine Air Ground Task Force Conmand/ Control / Comruni cati ons/ Conputers & Intelligence)
(U) NON NAVY RELATED RDT&E

PE 0603004A (Weapons and Munitions Advanced Technol ogy)

PE 0603005A (Combat Vehicle and Autonotive Advanced Technol ogy)

PE 0603606A (Landmi ne Warfare and Barrier Advanced Technol ogy)

PE 0603607A (Joint Service Small Arms Prograns)

PE 0603619A (Landni ne Warfare and Barrier Advanced Denonstrati ons)

PE 0603772A (Battlefield Force Integration)

ccccccccccce

=

ccccce
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Denpnstrati ons

PE 0604710A (Ni ght Vision Systems - Engi neering Devel oprment)
PE 0604808A (Landm ne Warfare and Barrier Engi neering Devel opment)
PE 0602301E (Conputing Systems and Comruni cati ons Technol ogy)
PE 0602702E (Tactical Technol ogy) Technol ogy Denonstrations (ATDs)

(
(
(
(
( PE 0603226E (Experimental Eval uation of Mjor Innovative Technol ogi es)

cececee

(U) SCHEDULE PROFILE: Not applicable.
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(U COosT: (Dollars in Thousands)

PROJECT
NUMBER &  FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL
TITLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MVATE  COWPLETE PROGRAM

R2497 Joint Experinentation
42, 300 51, 033 118, 802 CONT. CONT.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  Conmander in Chief, U S. Joint Forces Command (Cl NCUSJFCOM i s
chartered by the Secretary of Defense as the Departnent of Defense Executive Agent for joint concept devel opnent and
experinentation (JCDE). CINCUSJFCOM s nission is to devel op and inplenent an aggressi ve program of experinmentation that
fosters innovation and rapid fielding of new concepts and capabilities. This effort will enable U S. armed forces to
achi eve and maintain Full Spectrum Dom nance as envisioned in the Chairman, Joint Chiefs of Staff (CICS) Joint Vision
2020 (JV 2020). The Charter establishes U S. Joint Forces Command (USJFCOM as the focal point for all joint concept
devel opnent and experinentation activities. This programelenent (PE) directly supports that initiative by providing
funding to continue activities focused on the devel opnent, analysis and experinentation of new joint operational
concepts which are key to addressing future mlitary challenges. This effort results in enpirically based

recomendati ons for change to joint doctrine, organization, training, material, |eadership, personnel, and facilities
( DOTMLPF) .
(U Recommended changes resulting fromthis experinmentation activity will be forwarded CICS and the Joint Requirenents

Oversight Conmittee (JROC) for inplementation. The individual MIlitary Services and United States Special Operations
Conmand (USSOCOM) retain primary responsibility to devel op concepts and conduct experinentation within their core
competencies, to include their respoective land, air and space, sea, expeditionary and special operations roles. USJFCOM
serves as the joint force integrator. The Assistant Secretary of Defense for Strategy and Threat Reduction (ASD(S&TR))
moni tors USJFCOM s joint concept experinentation on behalf of the Secretary of Defense. ASD(S&TR), working with the

Def ense Resources Board (DRB) acting in its Revolution in Mlitary Affairs (RMA) oversight role, conducts reviews of

Cl NCUSJFCOM experinmentation activities.

(U The Joint Experinentation Canpaign Plan for FY 2001 focuses on high priority tasks assigned to USJFCOM t hrough the
Def ense Pl anni ng Qui dance (DPG and CICS Instructions on Joint Concept Devel opnent and Experinentation. The DPG and
CICS instructions direct USJFCOM to continue devel opnment and refinenent of the Rapid Decisive Operations (RDO) concept.
RDO is the overarching, integrating concept and is supported by eight functional concepts. These functional concepts
are Attack Operations Against Critical Mbile Targets (AOQACMI) Common Rel evant Operational Picture (CROP), Adaptive
Joint Command and Control (AJC2), Joint Interactive Planning (JIP), Focused Logistics: Enabling Early Decisive
Operations (FLEEDO), Information Operations (10, Assured Access (AA) (fornerly Forcible Entry Operations (FEO, and
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Strategic Depl oynment (SD). Two new joint operational concepts are al so under devel opnent. These are joint,
Intelligence, Surveillance and Reconnai ssance (JI SR) and Effects Based Operations (EBO. Devel opnent of these new
concepts is based on |l essons | earned fromconpleted FYOO joint experinentation activities.

(U During FY 2000, USJFCOM conducted the first of a series of biennial MIIennium dynpic Challenge (MJOC) najor joint
i ntegrating experinents (to be staged in even years). These experinents will address the chall enges of Rapid Decisive
Operations. MIlennium Chall enge 2000 is the U S. Arnmed Forces first large scale, joint warfighting concept experinment.
Schedul ed i n August and Septemnber 2000, it is designed to assess proposed, future joint warfighting concepts by
integrating into a single exercise experinentation activities fromall the Mlitary Services and USJFCOM MC 00
integrated the Arny's Joint Contingency Advanced Warfighting Experinent (JCF-AWE); Navy's Fleet Battle Experinent -
Hotel (FBE H), Air Force's Joint Expeditionary Field Experinment (JEFX), and the Marine Corps' M Il ennium Dragon (MD)
experinentation activities. MC 00 is a prototype for future service and joint experinents. USJFCOM achi eved two mgj or
obj ectives during MC 00. These were to provide an overarching joint context for the Services' nmmjor experinments and to
| everage these Service activities as well as selected joint exercises in order to exam ne three specific operational
i ssues related to RDO Joint Depl oyment Process |nprovenment, Precision Engagenment and | nformation Superiority/ Conmand

and Control. CJCS envisions MC 00 as the nodel for multi-service collaboration, synchronization and interoperability.
The MC/ OC series of exercises will be the foundation for joint experinmentation activities in FY 2002, 2004 and 2006.
M I ennium 2002 (MC 02) will assess the ability of a coherent, interoperable joint force to conduct a rapid, decisive

joint strike operation in the 2004-2007 time period. dynpic Challenge 2004 (OC 04) will evaluate a simlar operation
in the 2010-2015 tinmeframe. The FY2001 Senate Arned Services Committee Report specifically directed the Secretary of
Defense to plan in Fiscal Year 2001 and conduct in Fiscal Year 2002, a joint field experinent focused on exploring the
nmost critical war fighting challenges that will confront U S. joint mlitary forces at the operational |level of war. It
further directed that this experinment incorporate elenents of all the military services and Special Operations forces.
This activity would include el ements representative of each mlitary service and U S. Special Operations Conmmand's
future force concepts, e.g., Air Force Expeditionary Aerospace Force, Arnmy medi um wei ght brigades, and the Navy/ Marine
Corps' Forward Fromthe Sea, Operational Maneuver Fromthe Sea visions. The MJ OC series of joint experinents wll
provide the joint context for exam ning how well these individual service concepts work together to provide joint
mlitary capabilities at the operational |evel of war.

(U Beginning in FY 2001, USJFCOM wi || conduct a series of annual Unified Vision (UV) experinments that provide context
for refinement of RDO and its supporting functional concepts. Unified Vision 2001 will serve as the prelimnary concept
and experiment event that supports MC 02. Unified Vision events in odd years will support the even year MJ OC nmj or
joint integrating experinments. Unified Vision experiments in even years will support devel opnent of future integrating
concepts, leading toward the UV and M OC experinents three and four years later. Unified Vision experiments will also
provi de a venue to develop and establish the joint operational environnent as a context for USJFCOM participation in the
Mlitary Services' future warganes.
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(U The CICS Joint Experinentation Canpaign Plan 01 Guidance directed exploration of revolutionary concepts and advanced

technol ogi es that have potential to significantly alter the conduct of military operations. These include autononous

operations; nano-technol ogi es, biocentric operations, non-kinetic engagenent technol ogi es and space based capabilities.
Addi tionally, USJFCOM has CICS direction to work closely with the science and technol ogy comunity in devel opi ng

war fi ghting capabilities.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design, devel opnent, sinulation, and experinmental testing or prototype hardware. It is
al so necessary to validate technol ogical feasibility and concept of operations to reduce technological risk prior to
initiation of a new acquisition programor transition to an ongoi ng acqui sition program
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A series of sequentia

| and,

DATE: June 2001

concepts

be used to devel op and assess this

Thi s concept describes how a joint force comrander can
space and el ectromagnetic spectrum capabilities. It is the

concept
Rapi d
%g;;{,vﬁns FY0OO0 $6, 550 FYOl $15, 582 FY02 $10, 750
(RDO
Anal yti cal wargane series Uni fied Vision 2001 experi nent Uni fied Vision 2002 experinent in

Initiate

Conduct first wargane

Conduct war game technica
rehear sa

Devel oped comnputer nodel s

Integrate Entropy based
war gam ng nmodel s i nto schedul ed
war gam ng events

Conduct eval uations of
alternative operational concepts
of force enpl oynent

Provi de | essons | earned and

results to support devel opnent of
FYO1l and FY02 joint experinents

in preparation for MIIennium
Chal | enge 2002

Leverage Northern Edge 2001
t eam ng event

preparation for MIIennium
Chal | enge/ A ynpi ¢ Chal | enge
experiments in 2004 and 2006

M || enni um Chal | enge 2002
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DATE: June 2001

Concept white paper under
devel opnent

Technol ogy focus:
> El enents of Information and
Intelligence
» Fully Networked, Sensor Systemns
> Non-Kinetic Effects
» Non- Let hal Weapons
» Conmand and Control (C2)
» Unmanned Air Vehicle (UAV)
Enpl oynent
> Mobil e O fshore Base

Continue to devel op the
i ntegrating concept for Rapid
Deci si ve Operations

Leverage Navy Fleet Battle
Experiment | ndia

Leverage Marine Capable Varri or

Leverage U.S. Pacific Comrand
(PACOM) Joint M ssion Force

Technol ogy focus:

> Elements of Information and

Intelligence

» Fully Networked, Sensor

Leverage three Navy Fleet Battle
Experiments (Juliet, Kilo, Limg)

Leverage Marine Capable Varri or

Leverage PACOM Joi nt M ssion Force

Leverage U.S. European Comand
(EUCOM) exercise Matador 02

Leverage U.S. Air Force Joint
Expedi ti onary Field Experinent
(JEFX) 02

Leverage Army Advanced Warfighting
Experi ment
- Technol ogy focus:

Conti nue > Intrusive Informtion Syst ens > Elenments of Information and
Qper ati ons > Non-Kinetic Effects Intelligence
»Bar Coding _ » Non-Lethal Weapons > Fully Networked, Sensor Systems
> @ obal Positioning Satellite > Q2 > Non-Kinetic Effects
(GPS) tracking » UAV Enpl oynment > Non-Let hal Weapons
» Conpr ehensi ve Data Bases > Mobile Ofshore Base > 2
> Predictive modeling > Intrusive Information > UAV Enpl oynent
ge\l/vei?i t())?]r;de dth and Broad User Operathi ons Hol > Mobile O fshore Base
» Portable, Wreless, Ruggeddized pre\% o(ua;| ;e|ci Q?egg' o Zaelrnattriuosnlsve | nformation
Reliable Hardware Systems » Ot her technol ogi es as
previously listed
- Baseline Collective Assessment Concept White paper published Refined concept white paper
(BCA) published Doctrine, Organization, publ i shed
RDO Anal ytical Wargane Training, Material, Leadershinp, DOTMLPF recomendat i ons forwar ded
Conpl et e M | | enni um Chal | enge 2000 Personnel, and Facilities to CICS

(DOTMLPF) recomendati ons
conpleted for forwarding to
Chai rman, Joint Chiefs of Staff
(CICS)

Concept reports and papers
publ i shed.
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UNCLASSIFIED
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Concept reports and white
papers publi shed

(U Attack Operations Against Critical
i ncludes the i mediate identification and continuous,
subsequent engagenent with precise,

Mobi | e Targets.

A functional
accurate tracking of critical

concept supportive of Rapid Decisive Operations. It
mobil e and tinme sensitive targets,
retargetable and i nmedi ately responsive weapons and of fensi ve infornmation operations

and

Attack
Oper ati ons
Agai nst
Critical FY0O $5, 165 FYol $1, 197 FY02 $7, 350
Mobi | e Targets
( AGACM)
Experiment ati on and Exercise Attack Operations Against Experi mentati on and research on
sequence i ncl udi ng: Critical Mbile Targets (AO 01) Deci de and Deliver components of
Exercise Unified Vision 00 Unified Vision 2001 experiment Attack Operations
Exercise Attack Operations 00 |in preparation for MIIennium Unified Vision 2002 experiment in
Supporting sem nars Chal | enge 2002 preparation for MIIlennium
Initiate Joint Test & Evaluation Deci si on Making Ability of Chal | enge/ A ynpi ¢ Chal | enge
Programin Joint Suppression Software Agents Linited Objective experiments in 2004 and 2006.
of Eneny Air Defenses Experi ment (LOE) M | | enni um Chal | enge 2002
Fleet Battle Experiments F & G
Experimentation and research on
Det ect and Deci de conponents of
Attack Operations
I nvestigation into the Joint Experi mentati on and research on Leverage Rovi ng Sands 02
Critical Mbobile Target Cell Det ect and Deci de components of Leverage PACOM USFK's U chi Focus
composition, structure, and Attack Operations Lens
processes - Leverage Arny Forces Command’ s Technol ogy focus:
Conti nue Technol ogy focus: (FORSCOM) Rovi ng Sands 01 > | SR Sensor Fusion
> Intelligence, Surveillance Leverage PACOM USFK's (U.S. > Automatic Target Recognition
and Reconnai ssance (1 SR) Sensor | Forces Korea) U chi Focus Lens > Automated Intel Preparation of
Fusi on _ o Technol ogy focus: the Battlefield
» Automatic Target Recognition » | SR Sensor Fusion
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UNCLASSIFIED
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603727N
PROGRAM ELEMENT TI TLE: Joi nt Experinentation

» Automated Intel Preparation » Automatic Target Recognition » Attack Operations Enhanced

of the Battlefield > Automated Intel Preparation Deci si on Aids

» Attack Operations Enhanced of the Battlefield » Air Platforns

Deci si on Aids > Attack Operations Enhanced > Enhanced Deci sion Aids

» Ar Platforns Deci si on Ai ds > Faster precision weapon

» Enhanced Deci sion Aids » Air Platforns delivery systens

» Faster precision weapon » Enhanced Decision Aids » Alternate attack systens

delivery systemns > Faster precision weapon

» Alternate attack systens delivery systens

» Alternate attack systens

Concept white paper published - Attack Ops 01 HITL Virtual - Refine concept white paper

BCA publ i shed Si mul ati on Experi ment publ i shed

Initial Adversary Vulnerability |- Refined white paper published + Unified Vision 2002 HITL Virtual
Assessrrent (1 AVA) publ i shed - Unified Vision 2001 Si nul ation Experiment

Conpl et e . Attack Ops 00 Human in the Loop |- DOTMLPF reconrendati ons - DOTMLPF recomrendati ons produced

(H TL) Virtual Sinulation produced and forwarded to CICS and forwarded to CJCS
Experi ment . Concept Reports and papers - Concept Reports and papers

M I | enni um Chal | enge 2000 publ i shed publ i shed

- Ml ennium Chal | enge 2002

(U Information Superiority: Includes four function concepts: Commbn Rel evant Operational Picture, Joint Interactive

Pl anni ng, Adaptive Joint Command and Control and Information Qperations. Together these concepts work to provide a Joint
Force Commander with a superior picture of both national and coalition forces and seek to deny or disrupt information,
which is critical to the enenmy's concept of operations and mni ssion

I nformation

Superiority FYOO $3, 550 FYO1l $5, 584 FY02 $5, 411

(1S
- Common Rel evant Operati onal - Unified Vision in preparation - Unified Vision Experinent in
Picture (CROP) _ for MIIennium Chal | enge 2002 preparation for MIIennium

Initiate ~ Initiated sem nar/workshop . Col | aboration Decision Chal | enge/ d ynpi ¢ Chal | enge
series (CROP) _ Envi ronment ( CDEX01- 1) experinents in 2004 and 2006

Commence | nformat i on . Command Post Experinent 2001 - M1l ennium Chal | enge 2002

superiority warganme (CROP) War kehnn

R-1 Line Item 36
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603727N
PROGRAM ELEMENT TI TLE: Joi nt Experinentation
I nt egrat e war ganme/ sem nar Wor kshop . Two Command Post Experinent LOEs
results into MIIennium . Command Post Experiment 2001
Chal I enge 00 Wor kshop || ( CDEX01- 2)
gololbal Wargame at Naval Var - Web of the Future Linited
€ge hj ective Experiment (LOE)
Joint Interactive Planning Sothev(\:/allrSel Oggel\ﬁksl nLgmAm lity of

(JIP)
Joint Interactive Planning
Wor kshop & Semi nars
Participate in Rapid
Deci si ve Operations and Attack
Ops Experinments
Army Joint Command Post

Exerci se
Participation in MIIennium
Chal | enge 00

Participation in Navy Fleet
Battl e Experinent Colf

- Adaptive Joint Command and
Control (AJC2).
Begi n Force Application
Sem nars, Workshop and war game
Participate in JFCOM
I nformation Superiority \Wargane
Participate in Depl oynent
and Sustai nment semi nars,
wor kshops and war gane
M | I enni um Chal | enge 00
JFCOM Joi nt Command Post
Exerci se

I nformation Operations (10.
Participate in Air Force
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

G obal Engagenent Wargane

I nformation Superiority
wor kshops, semi nars and war gane

Joint Varrior Information
Denonstration (JWD) 00 with
USSPACECOM

d obal Wargane 00 at Naval
War Col | ege

JFCOM Evi dent Surprise
I nf ormati on COperations Wargame

: IS Integrated Concept Team
(1cm

CROP LCE

AJC2 LOE

JIP LCE

Concept white paper
coordination for JIP and AJC2

BCA pl anned for 10

Technol ogy focus:

» Col |l aborative Information

Leverage Al Service Conbat
I dentification Evaluati on Team
(ASCI ET) (Al Service Conbat
I dentification Progran)

Technol ogy focus:

Technol ogy focus:

» Col | aborative |Information
Envi r onnent

» Deci si on Support

> Battl espace Awareness

Conti nue ; :
Envi r onnent > Col | aborative Information > Informati on Assurance
> Deci sion Support Envi ronnent
> Battl espace Awareness > Decision Support
> Information Assurance > Battlespace Awareness
» I nformation Assurance
- Concept white paper published BCA for 10O published Concept white paper for 10
for CROP Concept white papers for JIP publ i shed
Conpl et e BCA published for CROP, JIP, and AJC2 publi shed Unified Vision 2002

and AJC2
M | I enni um Chal | enge 2000

Uni fied Vision 2001
Wor kshops and LOCEs

M || enni um Chal | enge 2002
Wor kshops and LOCEs
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BUDCET ACTIVITY: 3

(U) Focused Logistics Enabling Early Decisive Operations.

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

ef fectively support early force depl oynent and continued force enpl oynent

DATE: June 2001

I nt egrat es advanced technol ogies with | ogistics nmanagenent to

Focused
Logi sti cs:
Enabl i ng
Early FYoO $1, 115 FYO1 $100 FY02 $3, 350
Deci si ve
Oper ati ons
( FLEEDO)
Participation in: Uni fied Vision 2001 experi nent Unified Vision 2002 in preparation
Exerci se Foal Eagle in preparation for MIIennium for MI1ennium Chal |l enge/ A ynpic
Exercise Bright Star Chal | enge 2002 Chal | enge 2004 and 2006
Depl oynent and Sust ai nnent Joi nt Reception, Staging, M | | enni um Chal | enge 2002
wor kshops o . Onward Movenent and Focused Logistics Wargame (FLOW
Joint Logistics Information ||ntegration/Joint Theater Focused Loaistics Limted
St udy Logi stics Managenent (JRSO/JTLM - - gt °
Technol ogy Synposi um Seni nar hj ective Experiment (LOE)
M || enni um Chal | enge 00 Concept Wr kshop Concept Vr kshop
Depl oynment and Sust ai nent oL
L war aarne - Focused Logi stics Wargane
Initiate 9 oo . (FLOW
Reduced Logi stics Footprint o _
St udy Focused Logistics Limted

I nformation Collection and
Deci si on Support Tool s concept
Depl oyment / Forwar d Presence
Pl anni ng and Executi on concept
Agi | e Sust ai nnent and Delivery
concept
Joint Theater Logistics
Managenment concept

hj ective Experiment (LOE)
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Cont i nue

BCA pl anned

Technol ogy focus:
» Logistics Asset
Visibility
» Col |l aborative and
Aut omat ed Logi stics
Pl anni ng Tool set
» Cognitive Logistics
Support and Deci sion Aids
» Advancenents in
Transportation Assets
» Precision Guided
Muni ti ons
» Alternate Fuels and
Power Sour ces

I nformation Collection and
Deci si on Support Tool s concept
Depl oyment / Forwar d Presence
Pl anni ng and Execution concept
Agi | e Sust ai nnent and Delivery
concept
Joi nt Theater Logistics
Managenment concept
Leverage Arny’'s Force
Proj ecti on/ Sust ai nnent \War gane
Leverage PACOM s Force
Depl oyment / Sust ai nnent Recepti on
St agi ng, Onward Movenent and
Integration (RSO) Wargane
Technol ogy focus:
» Logistics Asset Visibility
» Col |l aborative and
Aut omat ed Logi stics Pl anni ng
Tool set
» Cognitive Logistics
Support and Deci sion Aids
» Advancenents in
Transportation Assets
» Precision Guided Munitions
» Alternate Fuel s and Power
Sour ces

Technol ogy focus:
» Logistics Asset Visibility
» Col |l aborative and Aut onmat ed
Logi stics Pl anning Tool set
» Cognitive Logistics Support
and Deci sion Aids
» Advancenents in
Transportation Assets
» Precision Guided Minitions
» Alternate Fuels and Power
Sour ces

Conpl et e

Concept white paper published
Base Case Assessnent Published
M | I enni um Chal | enge 2000

Ref i ned concept for FLEEDO
publ i shed

Uni fied Vision 2001
Wor kshops and LOCEs

Refi ned concept for FLEEDO
publ i shed

Unified Vision 2002
M | I enni um Chal | nege 2002
Wor kshops and LOEs
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BUDCET ACTIVITY: 3

(U Assured Access (fornerly Forcible Entry Operations).

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

penetrate an adversary's territory to conduct further operations.

DATE: June 2001

Exam nes how a Joi nt Force Commander can rapidly deploy and

Assured
Access FYOO $250 FYO1 $100 FYO2 $3, 110
Draft concept white paper Assured Access concept Ref i ned Assured Access concept
Basel i ne Case Assessnent devel opnent devel opnent
Initiate Conduct initial seninar Uni fied Vison 2001 experi ment Unified Vision 2002 in
) P ; ; ; in preparation for MIIlennium preparation for MIIennium
Ch;?T;Aég Qﬁ}'on in MITennium Chal | enge 2002 Chal | enge/ A ympi ¢ Chal | enge 2004
and 2006
BCA pl anned
Concept white paper under
) devel opnent
Conti nue
BCA publ i shed Ref i ned Assured Access concept
Concept white paper published devel opment .
Conpl et e Unified Vision 2001 Unified Vision 2002 in

preparation for MIIennium
Chal | enge/ A ynpi ¢ Chal | enge 2004
and 2006

(U) Strategic Depl oynent.
by sea, land and air

Deci si ve Qperati ons.

along with sustai nment for these forces,

Provide significantly inproved strategic deploynent forces capable of projecting joint forces
across strategic distances in order to support Rapid

Strategic
Depl oynent FYOO $450 FYO1l $100 FY02 $8, 350
(SD)
- Focused Logi stics Wargane Unified Vision 2001 experi nment Unified Vision 2002 in
Initiate (FLOW 99) in preparation for MIIlennium preparation for MIIennium
Basel i ne Col | ection Assessnent |Challenge 2002 Chal | enge/ O ynpi ¢ Chal | enge 2004
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Mobility Requirenents Study 05

Strat egi c Depl oyment Concept
Whi t e Paper

Strat egi c Depl oynment War game
M | I enni um Chal | enge 00

Joi nt Reception, Staging, and
Onward Movenent and
I ntegration/Joint Theater
Logi stics Managenment (JRSO/JTLM
Semi nar

- Focused Logi stics Wargane
(FLOW

Focused Logistics Limted

and 2006
M || enni um Chal | enge 2002
Focused Logi stics Wargane (FLOW

Focused Logistics Limted
hj ective Experiment (LOE)

Cont i nue

- Baseline Collective Assessnent
(BCA) pl anned

Concept white paper
coordi nati on

hj ective Experiment (LOE)

- Information Collection and
Deci si on Support Tool s concept
Depl oyment / Forwar d Presence
Pl anni ng and Execution concept
Agi | e Sust ai nnent and Delivery
concept
Joi nt Theater Logistics Concept
Leverage Arny's Force
Proj ecti on / Sustai nment \War gane
Leverage PACOM s Force
Depl oyment / Sust ai nnent
Reception, Staging, Onward
Moverrent and I ntegration (RSO)
War gane

Technol ogy focus:
» Logistics Asset Visibility
» Col |l aborative and
Aut omat ed Logi stics Pl anni ng
Tool set
» Cognitive Logistics
Support and Deci sion Aids
» Advancenents in
Transportation Assets

Technol ogy focus:
» Logistics Asset Visibility
» Col |l aborative and Aut omat ed
Logi stics Pl anning Tool set
» Cognitive Logistics Support
and Deci sion Aids
» Advancenents in
Transportation Assets
» Precision Guided Minitions
» Alternate Fuels and Power
Sour ces
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

» Precision Guided Minitions
> Alternate Fuels and Power
Sour ces

Conpl et e

Stand up I ntegrated Concept
Team

. Basel i ne Capability Assessnent
(BCA) published

Concept white paper for
Strat egi ¢ Depl oynent published

Unified Vision 2001
Wor kshops and LCEs

Ref i ned Concept white paper for
Strat egi ¢ Depl oynent published

Uni fied Vision 2002
M | | enni um Chal | enge 2002
Wor kshops and LCEs

(U M Il ennium Chal |l enge.

Is a coordi nated joint experinentation JFCOM exercise involving participation by all the

Mlitary Services battle | aboratories and concept devel opnent organi zations. This exercise will permt integration of

t he overarchi ng Rapid Decisive Qperations (RDO supporting concepts with future warfighting concepts being devel oped by
each of the services.

M Il enni um

Chal | enge
Maj or Joi nt FYOO $22, 300 FY01 $25, 250 FY02 $58, 647
Experi nment
- Arny’s Joint Contingency Unified Vision 2001 experi nment MC 2002 is a mpjor field
Advanced Warfighting Experi nent in preparation for MIIennium experiment in Rapid Decisive
(JCF- AVEE) Chal | enge (MC) 2002 Qperation, using 2004-2007 forces
- Navy Fleet Battle Experinent to conduct decisive joint strike
— Hotel (FBE-H) operations. MC 2002 will be used to
Initiate Air Force' s Joint val i date the potential of various

Expedi tionary Field Experinent
(JEFX)

Marine’s M I I ennium Dragon
(MD) Experinent provide venue
for the joint exercise

gover nent - owned training ranges to
support major joint experinments.

Unified Vision 2002 experinent in
preparation for MIIennium A ympic
Chal | enge experinments in 2004 and
2006
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Concept devel opnent for
Preci si on Engagenent, Joi nt

Concept devel opnent for
Preci si on Engagenent, Joi nt

Pr eci si on

Concept devel opnent for
and

Engagenment, Joi nt Depl oynent,

Depl oynment, and I nformation Depl oynment, and | nformation I nformation Superiority
Cont i nue Superiority Superiority Ref i nement of RDO concept and
Ref i nement of RDO concept and supporting functional concepts
supporting functional concepts
M | I enni um Chal | enge 2000 Unified Vision 2001 M | | enni um Chal | enge 2002
Uni fied Vision 2002
Conpl et e

(U Advanced Concept Technol ogy Denonstrati ons (ACTDs).

Programs |isted bel ow are OSD sponsored ACTDs, which are under

t he sponsorship of JFCOM They are being coordinated and integrated into joint warfighting experinentation concepts.

Advance Concept

Technol ogy
Denpnstrat i ons FYOO $120 FYOl1l $120 FY02 $250
(ACTD)
o Li nk16/ Vari abl e Message
Initiate Format (VMF) Interface
Rosetta Technol ogy
- Milti-Link Antenna System Li nk16/ Vari abl e Message For mat M_AS
(MLAS) (VMF) Interface Rosetta Technol ogy CBI S
Content Based | nformation M_AS JTL
Cont i nue Security (CBI'S) CBI S EMP
Joi nt Theater Logistics JTL TNDI
(JTleorce Medi cal Protection FvP HAE UAV
( END) ™ JM.S
R-1 Line Item 36
UNCLASSIFIED
Budget Item Justification
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UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Unmanned Aeri al
UAV)
- Joint Modul ar
System (JM.S)
Integrated Coll ection
Management (1 CM
Navi gation Warfare
( NAVWAR)

Vehi cl e (HAE

Li ghter

(FMP) HAE UAV | CM
Theater M ssil e Defense IMLS

Interoperability (TMDI) | CM
Hi gh Altitude Endurance NAVWAR

Conpl et e

Joi nt Logistics (JL)

Battl efield Awareness and
Dat a Di ssemi nati on ( BADD)
conplete and in final report
coordi nati on

Li nk16 ACTD to concepts

Li nk16 ACTD to concepts

(U Limted Objective Experinents.

Short term experinents supporting specific,

tightly focused future warfighting

concepts.
Limted
bj ective
Exper i ment s FYOO $2, 000 FYO1l $1, 500 FY02 $12, 792
(LOES)
- Non-Kinetic Technol ogi es Non- Ki neti c technol ogi es (NKT) Unified Vision 2002 experinent in
(NKT), integrated in to exercise Unified preparation for
Uni fied Vision (UV) 00 Endeavor 01-03 M 11 ennium O ynpic Chal |l enge
Initiate Attack Operations Against Uni fied Vision 2001 experiment (OPC) experinents in 2004 and

Critical Mobile Targets
Theater M ssile Defense
Joi nt Suppression of Eneny
Ai r Def enses

in preparation for MIIennium

Chal | enge( MC 2002

2006
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PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Non- Ki neti ¢ Technol ogi es
(NKT)

Non- Ki netic Technol ogi es (NKT)
I nformation Superiority LOES

Non- Ki netic Technol ogi es (NKT)
I nformation Superiority LOES

Conpl ete e .
P Uni fied Vision 2000 Focused Logistics LOCE Focused Logistics LOE
I nformation Superiority LOES
(U Innovation and Transformation (Futures). Activities to evaluate the mlitary potential of emerging technologies in

t he 2020-2030 ti nefrane.

I nnovati on and
Transf ormati on FYOO $500 FYO1 $500 FY02 $5, 600
(Fut ures)
Bi o-mi nmetics, nano- United States Marine Corps Sane | evel of effort, conducting
technol ogy, and conpact (USMC) Project Ellis: Honeland sem nars and quarterly workshops
power Def ense Worki ng G oup on topics listed in FYOO and 02
Aut ononpus/ aut onmat ed Space- Based Support for Joint
deci si on-naki ng and joint |Operations Sem nar
command and control, . USMC Project Ellis: Aternate
Initiate enhancing human Fuel ed Vehicl es Wrkshop
performance, |earning and Preventing Strategic and
trai B! Pgt space- based . Operational Surprise
g?pa paties 1n subpor USMC Project Ellis: Sea-Based
joint operations. o .
. Logi stics Wirking G oup
- Innovation and
Transf ormati on Wor kshops
I ndustry Day Program
Leverage United States Air Leverage USAF' s Future
Force (USAF' s) Future Capabilities |Capabilities Wargame
) War gane Leverage Navy's 4 obal Wargane
Conti nue Leverage Navy’s G obal Wargane Leverage USMC' s Warrior Wargame
Leverage USMC' s Warrior Wargame Leverage Arny’s Transformation
Leverage Army’s Transformation War game
WAr aane
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PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

War gane

- Leverage Science and Technol ogy
( S&T)

Leverage S&T

| nnovati on and
Transformati on Center
est abl i shed

Conpl et e I nformation and
Transformati on Wor kshops
I ndustry Day Program
(U Integration with other CINC, Services and DoD Agenci es

I ntegrate
Cl NCs/ Servi ces/ Agen | FYOO $150 FY01l $500 FY02 $2,192
cies (U S/As)
Initiate
Stand OFf Precision Air Eur opean Conmand ( EUCOV) Engagenment with agencies and
Dr op, partnership in National Alliance organi zati ons outsi de DoD
Non- 1 et hal , Non-Ki netic Treaty Organi zati on (NATO acconplished primarily through the
Capabilities Concept Devel opnent and S&T comunity. The S&T Division
UAVS Experimentation (CDE) process focuses on identifying individuals,
' . Sout hern Conmmand ( SOCOM) Joi nt forums, and products key to affect
Cont i Force Protection Experi nent at i on Q‘fi(ce change in the DoD S&T communiti es.
ntinue C2 Centers, par t ner shi p Some of the key organizations
- dobal Positioning COM Joi ; actively engaged are O fice of
Systens (GPS) Conleept d\ze(\)/lerl]topwesn?l on Force Secretary of Defense (OSD),
Mobility, Warfighter . : Director, Defense Research and
Forces, Depl oyability Hunimzicr:?\;nDAsszsits?ranieel | ?fo acl)gil Engi neering (DDR&E), Deputy Under
| ssues e o y SFE)ACI? Secretary of Defense (DUSD),
Communi cati ons ot ar N kDot ansa war k| Saaes 80, SeCTEtary of Defense, |
R-1 Line Item 36
UNCLASSIFIED
Budget Item Justification
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Infrastructure in Support
of Command, Control,
Conmuni cat i ons, Comnput er
(C4) and Intelligence,
Surveil l ance and

Reconnai ssance (C4l SR)

Coal ition | ssues

Theater Early Warning

Mul ti-Spectral |nagery,
Concept of Operations
(CONOPs) for Secure and
Aerial Port of Debarkation
(APQD) / Base in an
Expedi ti onary Area of
Responsibility (AOR).

Conput er Networ k Defense work

- U S Strategic Command
(STRATCOM) C2 Mbder ni zati on and
Integration Lab partnership

- U S. Transportation Command
( TRANSCOM i nvol venent in Joint
Depl oyment Process lnitiative in
M | I enni um Chal | enge

S&T academ ¢ Wor kshop

ACTD Managenent Board

I ndustry Day Conference

Technol ogy Area Revi ew and
Assessnent Panel s Conference

Summer Sci ence Board Studies
Wor ki ngGr oup/ Semi nar

(ASD), Joint Chiefs of Staff (JCS),
Def ense Advanced Research Project
Agency (DARPA), Service Research
Laboratories, Science Advisory
Boards, Chief Scientists, and

Servi ce and Conmander in Chi ef
(CINC) Experinmentation offices. The
Def ense Sci ence and Technol ogy Board
recei ves particul ar focus.

Conpl et e

- Alliance of Al Service
Battl e Laboratories (AASBL)

PACOM Joi nt M ssi on
Force Concept test in RDO
Anal yti cal Wargane

Wor kshops and Seni nars

Wor kshops and Seni nars

(U Milti-national

and Coal ition Concept

Devel opnent

Mul ti-nati onal
Concept Devel opnent
and Experimentation
( MN CDE)

FY00 $150

FY01 $500

FY02 $1, 000

Initiate

Theat er Engagenent Pl ans

Mul ti - nati onal
I nf ormati on Shari ng
I nt egrat ed Concept Team
(1CT)

Mul ti-national Experinentation
Forum 2001 Seni nar

NATO Concept Devel opnment and
Team ng Event (Germany)

NATO Concept and

Mul ti-national Experinentation
Forum 2002 Seni nar

Partnership with future coalition
nations: e.g. Norway. United
Ki ngdom France, Argentina,

R-1 Line Item 36

UNCLASSIFIED

Budget Item Justification
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BUDCET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N

UNCLASSIFIED

PROGRAM ELEMENT TI TLE: Joi nt Experinentation

DATE: June 2001

Mul ti - nati onal
| CT

NATO Concept Devel opnent
and Experimentation
I ntegrated Event Team (| ET)
in support of Allied
Command Atl antic

Logi stics

Experi mentati on Team ng Event
(Al bani a)
APTX 2001 Team ng Event

Si ngapor e

Partnership with Foreign
Li ai son O ficers (FLOs)

Theat er Engagenent Pl ans
Support to Services Multi-

Menor andum of Understanding with
t he Governments of Australi a,

NATO member st ates, national Experimentation efforts United Ki ngdom and Canada
Cont i nue QUSt ral lA?' J?_pan, Sout h NATO Concept Devel opnent and
S_orea, gen Idn?iw aul f Experimentation effort in support
| hgapore, an € of Allied Comand Atlantic
Cooperation Council states. ( ACLANT)
I nt er nati onal Concept Report and Paper Concept Report and paper
Conpl et e Experi mentati on Branch

creat ed

R-1 Line Item 36

UNCLASSIFIED

Budget Item Justification
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FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603727N
PROGRAM ELEMENT TI TLE: Joi nt Experinentation

(U PROGRAM CHANGE FOR TOTAL PE

UNCLASSIFIED

DATE: June 2001

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 43, 498 49, 506 53, 660
Appropri ated Val ue:
Adj ustnents from FY 2000 President's Budget:

SBI R/ STTR Tr ansfer -1,028

Congr essi onal Adj ust nents -170 - 361

Congr essi onal Pl us-Up +2, 000

NWCF Adj ust nent - 38

Non- Pay Adj ust ment +146

Gov't Wde Rescission -112

Adj ust nent to Program (M202) 65, 142
FY 2002 President's Subm ssion 42, 300 51, 033 85, 502

(U) Schedul e: Not Applicable.
(U Technical: Not Applicable.

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

0602131M MC Landi ng Forces Tech

cccccccccccce

0602235N Conmmon Picture Applied Research
0602236N Warfighter Sustainment Applied Research
0602271N RF Systens Applied Research

0602435N COcean Warfighting Environnent Applied Research
0602747N Undersea Warfare Applied Research
0602782N M ne & Expeditionary Warfare Applied Research
0603114N Power Projection Advanced Technol ogy

0601152N I n-house Lab | ndependent Research
0601153N Def ense Research Sci ences

0602114N Power Projection Applied Research
0602123N Force Protection Applied Research

R-1 Line Item 36

UNCLASSIFIED

Budget Item Justification
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BUDCET ACTIVITY: 3

cccccccccces

(U SCHEDULE PROFI LE:

0603123N
0603235N
0603236N
0603271N
0603640M
0603729N
0603747N
0603758N
0603782N
0603750D
0603727D

UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603727N
PROGRAM ELEMENT TI TLE: Joi nt Experinentation

Force Protection Advanced Technol ogy
Conmon Pi cture Advanced Technol ogy

War fi ght er Sustai nment Advanced Technol ogy
RF Systens Advanced Technol ogy

Mari ne Corps Advanced Technol ogy
Warfighter Protection Advanced Technol ogy
Under sea Warfare Advanced Technol ogy

Naval Warfighting Experinents and Deno

M ne & Expeditionary Warfare Advanced Technol ogy
Advanced Concept Technol ogy Denopnstration
Joint Warfighting

Not applicabl e.

R-1 Line Item 36

UNCLASSIFIED

DATE: June 2001

Budget Item Justification
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UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIMITY: 3 PROGRAM ELEMENT:  0603729N
PROGRAM ELEMENT TI TLE: Warfighter Protection Advanced Technol ogy

(U COosT: (Dollars in Thousands)

PRQIECT

NUMBER &  FY 2000 FY 2001 FY 2002

TI TLE ACTUAL ESTI MATE  ESTI MATE

R2914 Warfighter Protection Advanced Technol ogy
* %

*x 17,678

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and
2001 was funded in PE 0603706N and PE 0603707N

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON:  This program supports the devel opment and denonstration of
advanced technol ogies for inproved warfighter protection medical equipment, techniques, technol ogies and systens. These
t echnol ogi es enhance Navy and Marine Corps capabilities in Casualty Care and Managenent, Casualty Prevention, and

mai nt enance of a Healthy and Fit Force. The goal of Casualty Care and Managenment is to naxinize the continuum of care
with lifesaving interventions as far forward as possible in an increasingly lethal battlespace with reduced
infrastructure and logistics. Casualty Prevention includes enhancing warfighter situation awareness and countering
threats from di sease, battle and non-battle injuries. Healthy and Fit Force efforts preserve health and enhance fitness
of ready forces agai nst physical and psychol ogical threats through the continuum of peace and war.

(U Due to the nunber of efforts in this PE, the programs described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnment, sinmulation, or experinmental testing of guidelines and prototype
hardware to validate technol ogical feasibility and concept of operations and reduce technol ogical risk prior to
operational use or transition to an acquisition program industry, or clinical trials.

R-1 Line Item 37
Budget Item Justification
(Exhibit R-2, page 1 of 6)

UNCLASSIFIED



BUDCET ACTI VITY:

FY 2002 RDT&E, N BUDCET | TEM JUSTI FI CATI ON SHEET

3 PROCGRAM ELEMENT:
PROCGRAM ELEMENT TI TLE

(U) PROGRAM ACCOWPLI SHMVENTS AND PLANS:

0603729N
Warfighter Protection
Advanced Technol ogy

UNCLASSIFIED

PRQJIECT NUMBER:
PRQIECT TI TLE

DATE: May 2001

R2914
Warfighter Protection
Advanced Technol ogy

Casual ty

Care and FY0O FYO1 FY02- $9, 192

Managemnent
Novel resuscitation fluids: Henostatic dressing with Portabl e injectable water system
ket one additive m cr obi ci dal agent man-carri ed system
Low vol unme resuscitation Pel vic clanp for henpstasis Hi gh intensity focused ultrasound
fluids: conparison of all FDA- t echnol ogy for henorrhage
approved hypertonic | ocati on and henopstasis
crystalloids in henorrhage Hand- hel d portable ultrasound
Low vol unme resuscitation di agnosti c i nmager evaluation in

Co fluids: evaluation of new FDA- trauma

Initiate ; ) )

?PPFSVed | owvol une colloid Novel anal gesics to reduce pain
u

I ntranasal ketamine for pain
contro
U trasound intra-operative
cautery
Casual ty nanagenent
coordi nati on system
Novel oxygen carrying bl ood Novel resuscitation fluids: Novel resuscitation fluids:
substitutes: pegylated _ ket one additive ket one additive
|'i posone-encapsul ated synthetic Low vol une resuscitation Low vol une resuscitation fluids:
henogl obi n; freeze-dried red fluids: conparison of all FDA- conparison of all FDA-approved
cells approved hypertonic hypertonic crystalloids in
Portabl e injectable water crystalloids in henorrhage henor r hage

Cont i nue shi pboard system Low vol une resuscitation Low vol une resuscitation fl uids:
Novel resuscitation fluids: fluids: evaluation of new FDA- eval uati on of new FDA- approved
gas diffusi on enhancer approved | ow vol une colloid | owvolume colloid fluid

-~ Freeze-dried platelets fluid I ntranasal ketamne for pain

Hol | ow-fi ber frozen red cell I ntranasal ketamine for pain contro
gl ycerolizati on/ degl yceroli - contr ol Casual ty managenent coordi nation
zation system (deno) U trasound intra-operative system
FDA- approval al gal pol ymer cautery Novel oxygen carrying bl ood

R-1 Line Item 37

UNCLASSIFIED

Budget Item Justification
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BUDCET ACTI VITY:

FY 2002 RDT&E, N BUDCET | TEM JUSTI FI CATI ON SHEET

3 PROCGRAM ELEMENT:  0603729N
PROCGRAM ELEMENT TI TLE

War fi ght er

UNCLASSIFIED

PRQJIECT NUMBER:
PRQIECT TI TLE

Prot ecti on

Advanced Technol ogy

DATE: May 2001
R2914
Warfighter Protection

Advanced Technol ogy

henostatic field dressing

Casual ty nanagenent
coordi nati on system

Novel oxygen carrying bl ood
hsubstitutes: pegylated

| i posome- encapsul ated synthetic
henogl obi n; freeze-dried red
cells

Portabl e injectable water

shi pboard system

Novel resuscitation fluids:

gas diffusion

Hol | ow-fi ber frozen red cel

gl ycerolization/degl yceroli-
zation system enhancemnent

substitutes: pegylated Iiposomne-
encapsul ated synthetic
henogl obi n; freeze-dried red
cells

Henostatic dressing with
m cr obi ci dal agent

Pel vic clanp for henpstasis

Low vol une resuscitation fluids:
gas diffusion enhancer

Ext ended shelf-life liquid red
cells

FDA approval for algal polynmer

Freeze-dried platelets (nmove to
Arnry fundi ng)

FDA- approved al gal pol yner

U trasound intra-operative
cautery — denonstration

Portabl e injectable water

Conpl et e henostatic field dressing henostatic field dressing shi pboard system — transition
Hand- hel d portabl e ultrasound (transition) Hol | ow-fi ber frozen red cel
di agnostic imager (transition) gl ycerolization/degl yceroli-
zation system (transition)
Casual ty

Preventi on

FYOO

FYO1l

FY02- $7, 955

Initiate

Assess pharnacol ogi ca

i nterventions for
deconpressi on si ckness/ oxygen
toxicity

Body arnor bi odynanics

Eval uate | aser technol ogy and

[ aser injury impact on
operational performance

Assess (z-tolerance in repeated
hi gh/ Gz conditions

I nvesti gate inpact of thernal
stress on operational

Agil e | aser eye protection
Hel i copter Aircrew | ntegrated
Li fe Support systens

Advanced mul ti - purpose diving
system

Salivary tests for disease

di agnosi s

Advanced personal environmental

per f or mance control system
Enhanced mai nt enance of spati al
R-1 Line Item 37
Budget Item Justification
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BUDCET ACTI VITY:

FY 2002 RDT&E, N BUDCET | TEM JUSTI FI CATI ON SHEET

3 PROCGRAM ELEMENT:  0603729N
PROCGRAM ELEMENT TI TLE

War fi ght er

UNCLASSIFIED

PRQJIECT NUMBER:
PRQIECT TI TLE

Prot ecti on

Advanced Technol ogy

DATE: May 2001
R2914
Warfighter Protection

Advanced Technol ogy

orientation
Smart uni formwi th enbedded
physi ol ogi cal sensors
Laser event recorder Laser event recorder Body arnor bi odynani cs
Gui delines for |ow frequency Eval uate | aser technol ogy and
acoustic effects on human [ aser injury impact on
di vers operational performance
Develop criteria to eval uate Assess (z-tolerance in repeated
_ new-t echnol ogy- sensor - based hi gh/ Gz cxondi ti ons
Conti nue devi ces I nvestigate inpact of thermal
Val i dat e new nmet hods for stress on operational performance
neur ot oxi cant testing Enhanced mai nt enance of spati al
Val i dat e radi of requency (RF) orientation
induced current model in Smart uniformwith embedded
shi pboard envi ronnent phys| ol Og| cal sensors
Model for early stages of Assess phar macol ogi cal Laser event recorder
snoke inhalation injury i nterventions for deconpression (demonstrati on)
si ckness/ oxygen toxicity
CGui delines for | ow frequency
acoustic effects on human
di vers (transition)
Conpl et e Devel op criteria to evaluate
new-t echnol ogy- sensor - based
devi ces
Val i dat e new et hods for
neur ot oxi cant testing
Val i date RF induced current
nodel in shipboard environnent
Heal thy and FY00 FY01 FY02- $531
Fit Force
P I nvestigate the application of Assessnent and prevention of Ant hr oponetry for human factors
Initiate : ; : ; . : .
acoustic technol ogy for noi se-i nduced hearing | oss in cockpit design

R-1 Line Item 37

UNCLASSIFIED

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001
BUDCGET ACTIVITY: 3 PROCGRAM ELEMENT:  0603729N PRQJECT NUMBER  R2914
PROGRAM ELEMENT TI TLE: Warfighter Protection PRQIECT TI TLE: Warfighter Protection
Advanced Technol ogy Advanced Technol ogy
hearing protection usi ng anti oxi dants . Injury prevention/fitness
Assess vibration optim zation

characteristics and resonance
frequencies in waterborne | ow
frequency sound

Tuned materials for hearing - Assess vibration - Assessnent and prevention of
protection characteristics and resonance noi se-i nduced hearing | oss using
Cccupational fitness for frequenci es i n waterborne | ow ant i oxi dants
Cont i nue injury reduction frequency sound - Occupational fitness for injury
- Tuned materials for hearing reduction

protection
Qccupational fitness for injury

reduction
Eval uat e neck and back strain - Investigate the application of - Tuned materials for hearing
in E2C avi ators acoustic technol ogy for hearing protection (denonstration)
Conpl ete . Devel op standards for use of protection
phot orefracti ve kerat ect ony
(PRK) procedures on aviators
(U) PROGRAM CHANGE SUMVARY!
FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 0
Appr opri at ed Val ue
Adj ustments from FY 2001 President's Budget
PE Restructure 17,700
NWCF Rat e Adj ust nent -3
Non- Pay Inflation +3
M nor Adj ustments -22
FY 2002 President's Budget Subm ssion *x *x 17,678

**The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 and
2001 was funded in PEs 0603706N and 0603707N

R-1 Line Item 37
Budget Item Justification
(Exhibit R-2, page 5 of 6)

UNCLASSIFIED




UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDCET ACTIVITY: 3 PROCGRAM ELEMENT:  0603729N PRQJIECT NUMBER:

PROGRAM ELEMENT TI TLE: Warfighter Protection PRQIECT TI TLE:
Advanced Technol ogy

(U) CHANGE SUMVARY EXPLANATI ON:

(U Funding: Not Applicable.
(U Schedul e: Not Applicable.

(U) OTHER PROGRAM FUNDI NG SUMVARY:

(U) NAVY RELATED RDT&E:
(U PE 0602235N Common Picture Applied Research
(U PE 0602236N Warfighter Sustainment Applied Research
(U PE 0603236N Warfighter Sustainnment Advanced Technol ogy
(U PE 0604771N Medi cal Devel opnent

(U) NON- NAVY RELATED RDT&E:

PE 0602716A Human Factors Engi neering Technol ogy

PE 0602785A Manpower, Personnel and Training Technol ogy

PE 0602787A Medi cal Technol ogy

PE 0603002A Medi cal Advanced Technol ogy

PE 0602202F Human Ef fectiveness Applied Research

PE 0603231F Crew Systens and Personnel Protection Technol ogy

ccccece

(U SCHEDULE PROFILE: Not applicable.

R-1 Line Item 37

DATE:

May 2001

R2914
Warfighter Protection
Advanced Technol ogy

Budget

ltem Justification

(Exhibit R-2, page 6 of 6)

UNCLASSIFIED



UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDCET ACTIVITY: 3 PROCGRAM ELEMENT: 0603747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE
ADVANCED TECHNOLOGY

-(U COST: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE  ESTI MATE
X1933 Air Anti-submarine Warfare
10, 625 11, 619 0
R2142 Undersea Warfare Concepts
32,114 35, 197 0
R2267 USW Weapons Advanced Technol ogy
11, 865 10, 945 0
R2485 Terfenol -D
1,931 0 0
R2844 NMagnetrestrictive Transduction
0 2,477 0
R2845 Prototype Milti-Function Radar
0 2,972 0
R2846 Low Frequency Broadband Acoustic Airgun Source
0 2,972 0
R2916/ Under sea Warfare Advanced Technol ogy
* * 56, 303
TOTAL 56, 535 66, 182 56, 303

** The Science & Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & FY
2002 was funded in PEs 0603238N and 0603747N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: Al Navy advanced technol ogy devel opnent in undersea target detection
classification, localization, tracking and neutralization is funded through this Program Elenent (PE). In countering
the proliferation of quiet diesel submarines to third world countries and Russia’ s continued heavy investnent in
submari ne technol ogy, work within this PE provides an enabling capability for power projection and force sustainability.
Thi s approach protects the country’'s capital investnment in surveillance, subnmarine, surface ship and air Anti-Subnarine
Warfare (ASW assets both by exploring those high risk/high payoff technol ogies that pronise to provide capabilities of
exceptionally high mlitary value in three to five years. Enphasis is on devel opnent of fiel dabl e prototypes,
conponents and systens necessary to denonstrate and validate concepts and techni ques previously developed in 6.1 and

R-1 Line Item 38

Budget Item Justification
(Exhibit R-2, page 1 of 14)

UNCLASSIFIED



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCET ACTIVITY: 3 PROCGRAM ELEMENT: 0603747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE
ADVANCED TECHNOLOGY

6.2, or devel oped and suggested by industry, acadenia, or nmilitary research | aboratories/agencies. These technol ogy

options include advanced research in the follow ng areas:
I mproving reliable undersea target detection and tracking to enable on-conmand application of precision offensive
mlitary force. Prograns include undersea sensors and arrays to provi de robust shallow water (SW surveillance and
reconnai ssance, and to detect undersea threats to the surface battl eforce.
Domi nating the undersea battl espace to enable tinely execution of joint/conbined operations and to ensure joint force
sustainability. Prograns include advanced sensors and arrays for both i nproved ASWsurveillance and enhanced
battl eforce sel f-defense, ASWdata fusion for better tactical control, and | ow frequency active sonar and rapidly
depl oyabl e surveillance systenms for covert/non-covert indication and warning.
I mproving reliable undersea target detection and tracking, thus enabling joint battleforce sustainability. Prograns
include the entire spectrum of technol ogy devel opnent undertaken in support of the Littoral ASW (LASW Future Nava
Capability (FNC).
I mprovi ng under sea weapons effectiveness while reducing overall costs through inprovenents to current systens as well
as the devel opnent of new weapons concepts. The goal of Undersea Waponry is to produce cost effective, quick
reaction intelligent weapons incorporating broadband processing with battl egroup connectivity, intelligent
count ernmeasures, hard kill torpedo defense, inproved littoral operation, and weapon flexibility. Several S&T
chal | enges nust be addressed including cluttered operating environnents, nultipath acoustic propagation, |ow no
doppl er targets, detonation physics, high density power sources, and fusing/safety/arn ng nechanics. The technol ogy
devel oped under this project will be transitioned to the acquisition comunity for incorporation into existing
platforns. For a conplete picture of these efforts, see also PE 0602747N. These efforts support the LASW (ASW,
Aut ononobus Operations, and Platform Protecti on FNC,

(U While the program addresses technical issues associated with a broad range of high interest operational areas, the
enphasis is on SWenvironnents.

(U The Navy S&T programincludes projects that focus on or have attributes that enhance the affordability of
war fi ghting systens.

(U Due to the nunber of efforts in this PE, the prograns described are representative of the work included in this PE

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnent, sinulation, or experinental testing of prototype hardware to
val i date technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new
acquisition programor transition to an ongoi ng acqui sition program

R-1 Line Item 38
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UNCLASSIFIED



UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
BUDCET ACTIVITY: 3 PROCGRAM ELEMENT: 0603747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE
ADVANCED TECHNOLOGY

(U PROGRAM CHANGE FOR TOTAL PE:

DATE: June 2001

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 59, 625 58, 296 60, 311
Adj ustnents from FY 2001 President's Budget:

Executi on Adj ust nent -1, 845

SBI R/ STTR Adj ust nent -1,011

Program Restructure - 3,980

NWCF Adj ust ment s -102

DOD Pay Inflation +74

Congr essi onal Pl us- Ups 8, 500

Congr essi onal Reci ssi on -234 -614
FY 2002 PRESI DENT' S Submi ssi on 56, 535 66, 182 56, 303

The Science & Technol ogy Program El enents (PES) were restructured in FY 2002. The work
was funded in PEs 0603238N and 0603747N.

(U) Schedul e: Not Applicable.
(U Technical: Not Applicable.

R-1 Line Item 38

UNCLASSIFIED

described in FY 2000 & FY 2002

Budget Item Justification
(Exhibit R-2, page 3 of 14)



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: May 2001

BUDCET ACTIVITY: 3 PROCGRAM ELEMENT: 0603747N
PROGRAM ELEMENT TI TLE: UNDERSEA WARFARE
ADVANCED TECHNOLOGY

(U COST: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL
TITLE ACTUAL ESTI MATE  ESTI MATE  ESTI MATE ESTI MATE  ESTI MATE  ESTI MATE  ESTIMATE COWPLETE  PROGRAM
R2916/ Under sea Warfare Advanced Technol ogy

> > 56, 303 40, 677 40, 755 39, 560 46, 390 50, 648 CONT. CONT.

** Due to the Science and Technology (S & T) Program El enent (PE) restructuring in FY 2002, funding |evels are
unavai |l abl e, however, the work described in FY 2000 & FY 2001 was funded in PE 0603747N, projects R2142, R2267, and
X1933.

(U M SSION DESCRI PTI ON AND BUDCET | TEM JUSTI FI CATI ON

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: Al Navy advanced technol ogy devel opnent in undersea target detection
classification, localization, tracking and neutralization is funded through this project. 1In countering the
proliferation of quiet diesel submarines to third world countries and Russia s continued heavy investnent in subnarine
technol ogy, work within this project provides an enabling capability for power projection and force sustainability. This
approach protects the country’'s capital investnent in surveillance, submarine, surface ship and air Anti-Subnarine
Warfare (ASW assets both by exploring those high risk/high payoff technol ogies that pronise to provide capabilities of
exceptionally high mlitary value in three to five years. Enphasis is on devel opnent of fiel dabl e prototypes,
conmponents and systens necessary to denonstrate and validate concepts and techni ques previously developed in 6.1 and
6.2, or devel oped and suggested by industry, acadenia, or nmilitary research | aboratories/agencies. These technol ogy
options include advanced research in the follow ng areas:

I mproving reliable undersea target detection and tracking to enable on-conmand application of precision offensive

mlitary force. Prograns include undersea sensors and arrays to provi de robust shallow water (SW surveillance and

reconnai ssance, and to detect undersea threats to the surface battl eforce.

Domi nating the undersea battl espace to enable tinely execution of joint/conbined operations and to ensure joint force

sustainability. Prograns include advanced sensors and arrays for both i nproved ASWsurveillance and enhanced
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battl eforce sel f-defense, ASWdata fusion for better tactical control, and | ow frequency active sonar and rapidly
depl oyabl e surveill ance systens for covert/non-covert indication and warning.

I mproving reliable undersea target detection and tracking, thus enabling joint battleforce sustainability. Prograns
include the entire spectrum of technol ogy devel opnment undertaken in support of the Littoral ASW (LASW Future Nava
Capability (FNC).

| mprovi ng under sea weapons effectiveness while reducing overall costs through inprovenents to current systens as well
as the devel opnent of new weapons concepts. The goal of Undersea Waponry is to produce cost effective, quick
reaction intelligent weapons incorporating broadband processing with battl egroup connectivity, intelligent

count ernmeasures, hard kill torpedo defense, inproved littoral operation, and weapon flexibility. Several S&T
chal | enges nust be addressed including cluttered operating environnents, nultipath acoustic propagation, |ow no
doppl er targets, detonation physics, high density power sources, and fusing/safety/arn ng nechanics. The technol ogy
devel oped under this project will be transitioned to the acquisition comunity for incorporation into existing
platforns. For a conplete picture of these efforts, see also PE 0602747N. These efforts support the LASW (ASW,
Aut ononobus Operations, and Platform Protecti on FNC,

(U While the program addresses technical issues associated with a broad range of high interest operational areas, the
enphasis is on SWenvironnents.

(U The Navy S&T programincludes projects that focus on or have attributes that enhance the affordability of
war fi ghting systens.

(U Due to the nunber of efforts in this project, the prograns described are representative of the work included in
this project.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnent, sinulation, or experinental testing of prototype hardware to
val i date technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new
acquisition programor transition to an ongoi ng acqui sition program
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W de Area
Survei l | ance

FYOO

FYO1

FY02—$13, 189

Initiate

Devel opnent of a prototype
Lead Zirconate Titanate
(PZT) slotted cylinder

el ement

Devel opnent of a PZT X-
Spring Tonpilz broadband
source

Devel opnent of a |ightwei ght
power anplifier as an
enabl i ng technol ogy for
acoustic sources

Sea testing of non-acoustic
systens agai nst shal | ow
targets in littoral waters

Advanced devel opnent of a
rapi dly depl oyabl e, shall ow
wat er, aut ononous

di stributed system (DADS).
Integrate acoustic

comuni cation, acoustic and
non- acousti c sensors, signa
processi ng, data fusion and
control technol ogies

Aut omat ed active nulti-static
classification algorithm

Conpact Depl oyable Miultistatic
Active Receiver (Super-ADAR)
Devel opnent of Conpact Depl oyabl e
LFA sources

Advanced devel opnent and test of
Depl oyabl e LFA Multistatic

t echnol ogi es

Conduct at-sea tests of multiple
of f board source prototypes
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ADVANCED TECHNOLOGY

Devel opnent and
denonstration of “A’-size,
PZT-driven, slotted cylinder
sources for Air Deployed Low
Frequency Projector (ADLFP)
application

Devel opnent of the hybrid

Devel opnent of |i ghtwei ght
power anplifier technol ogy for
acoustic sources

Denonstration of the hybrid
Ter fenol - Y PZT Tonpil z
Denonstration of inproved
slotted cylinder shel

Construction/testing of the
Depl oyabl e Shal | ow Wat er
Depl oyabl e System (DADS) in
preparation for FYO3 barrier
denonstration

Cont i nue Ter f enol - D/ PZT Tonpil z t echnol ogy
broadband array segment Desi gn/ construction/testing of
Single el enent devel opnent DADS i n preparation for FYO3
of an inproved PZT slotted barrier denpnstration
cylinder shell technol ogy Devel opnent and denonstration
Utra-light Array technol ogy of Hi gh Frequency Broadband
devel opnent Array Technol ogi es
Devel opnent and denonstration
of a prototype PZT slotted
cylinder transducer mni-array
to address LLFA requirenents
Denonstration of inproved
slotted cylinder shel
t echnol ogy
Conpl et e Devel opnent of "“A’ size slotted

cylinder source el ements/array
design to support NAVAI R PMVA
264 requirements for the ADLFP
program

Delivery of a prototype

I i ghtwei ght power anplifier for
acoustic sources
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Battl egroup

ASW Def ense FY0O0 FYo1 FY02—$31, 387
C2 Cavitation autodetector Design and installation of an Sonar aut omation technol ogy
LWSS si gnal processing acoustic array testbed to devel opnent pl an
t echni ques, prototype support future passive sonar
i npul sive sources, and conduct system desi gns
two sea tests MSR feature detection
Cable Strum M tigation Sonar automation study to
| mproved Very Low Frequency establ i sh next generation Sonar
(VLF) Type 1 autodetector Automation requirenents
Spati al Doppl er Reverberation Aut o- change detection, dwel
Suppr essi on ti me conpensation for
SXXX Version 2.0 autodetector surveill ance applications and
Devel opnent / oper at i onal mul ti-sensor auto-
Initiate dennns?rationpof classification processing
Envi LV Ad . S features for inclusion in the
522 rgg”ggé? y Adaptive SQ&- Interactively Trainable Passive
(EA-53C) sonar system Acoustic O assifier (IPAQ
EggﬁurenEn}{|n}eg;at|on ?f EA- Advanced devel opment and
fcontronber software Tor testing of deployable LFA
surtace conbatants nul tistatic technol ogies.
Desi gn and devel opnent of high
frequency projector arrays for
t he I ntegrated Bow Confor nal
(1BC) program
At -sea denonstrations of the
EA- 53C sonar system using fl eet
test platforns
_ Characterization of undersea Characterization of undersea Characterization of undersea
Cont i nue threat signals and t hreat signals and threat signals and environnenta

environnental clutter

envi ronnental clutter

clutter
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Interactively Trainabl e - Cable Strum Mtigation - Design and installation of an
Passi ve Acoustic Cassifier t echni que acoustic array testbed to support
(1 PAC) . LWBS processing techni ques and future passive sonar system
Desi gn anal ysis of omi-charge | mpul si ve omi - charge source desi gns
(LWSS) source technol ogy. t echnol ogy devel opnent for SH - LWBS processing techni ques, omi -
Si ngl e- Pi ng Hyperbolic 60R and other air platforns charge technol ogy, devel opnent of
Frequency Modul ation (Markov - Single-Ping Hyperbolic system concept, and preparation
Random Fi el d (MRF))d uster Frequency Modul ation (Markov for transition in FYO3
Version 2.0 pre-detection Random Field (MRF)) C uster - MSR feature detection
t echni que Version 2.0 pre-detection . Devel opnent of on-board, real-
Li ght wei ght Broadband Vari abl e t echni que ti me processor and Engi neering,
Dept h Sonar (LBVDS) system - I nproved VLF Type 1 Devel opnent and Manuf acturing
integration and verification; aut odet ect or (EMD) assessment (O aynore
prepare for the initial at-sea |. gpatial Doppler Reverberation Mar i ne)
engi neering shakedown and Suppr essi on techni que . At-sea denonstration of LBVDS in
operational test in FYO1 . SXXX Version 2.0 autodetector an operational scenario
Anal ysis of Automatic Radar . Striation autodetector nodified |- Developnent and fabricate a
B?“ scope ![3_9'[ eCE:A%rF]’D%;]d 't for | PAC prot ot ype of the high frequency
scrimnation results ; ; transducer and array for the IBC
from FY99 Ai rborne ' |C2t cavi :f"‘t' on 2”: odte.t ect 0; program Y
denonstrations; devel opnent of |- ntegration and testing o i
i nproved discrimnation to LBVDS subsystens in preparation |- dOonduc: mt“ tiple BEA 5?|C a: -tseat
reduce | ow sea state fal se for the final fleet operational lerr:)][]s rations using tieet tes
al arns observed in airborne system denonstration in FYO02 prattorms
tests - At-sea engineering shakedown
and structured operational test
for LBVDS
Devel opnent of EA-53C signal
processi ng and system contr ol
sof t war e
Conpl et e - Transition of RDM active - Transition of Cable Strum
Ri dge Di stance Measurenent classification and Single-Ping M tigation
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(RDM classification

det ection
Si ngl e-Ping C uster
det ection

Si ngl e- Pi ng Range Rate

1.0

Range Rate detection techniques
to the Advanced Processing
Build (APB 01)

Transition of dwell-tine
conpensation feature in | PAC
for surveillance applications
to APB 02

ARPDD | aboratory denonstration
of reduced false alarmrate
using data from FY99 airborne
test; conplete and publish
final docunentation

Transition of the Single-Ping
Hyper bol i ¢ Frequency Modul ati on
Cluster Version 1.0 or the
Hyper bol i ¢ Frequency Modul ati on
(Mar kov Random Fi el d) pre-det ect or
to APB, dependi ng on perfornance
results

Transition of inproved VLF Type 1
aut odetector to APB 02

Transition of Spatial Doppler
Rever berati on Suppression
techni que to APB 03

Transition of C2 Cavitation
Det ect or

Transition of SXXX Version 2.0
aut odetector to APB 03

Transiti on of MSR Feature
detector to APB 03

Transiti on of auto-change
detection and multi-sensor auto-
classification processing
features of IPAC to APB 03

Transition striation autodetector
to APB 03

Transition Single-ping Cluster to
APB 03

Transition of Inproved Feature
Space Cl assification technique

Anal ysi s of system
characterization test data and
conpl ete tactical testing

(Cd aynore Marine)
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Cooperative
ASW

FYOO

FYO1

FY02-$1, 044

Advanced | ntegrated ASW (I ASW
dat a-fusi on technol ogi es

FYO1l | ASWsea-test planning
Active sonar/radar fusion and

Initiate Li kel i hood Rati o Tracking
(LRT) for Extended Echo
Rangi ng (EER)
| ASWt echnol ogy transition
pl anni ng
Tacti cal ASW dat a-fusi on and LWAD scientific support, fleet
data-di stribution architecture LWAD scientific support, fleet and research vessel coordination,
Di screte bayesi an dat a-fusion and research vessel test reconstruction, and
t echnol ogi es coordination, test envi ronnental conpliance support
Littoral Warfare Advanced reconstruction, and for two LASW Future Nava
Devel opment (LWAD) scientific envi ronnental conpliance Capability (FNC)at-sea
Cont i support, fleet and research support for three LASWat-sea experiments and one overseas LASW
ntinue vessel coordination. test experiments, one of which will FNC denonstrati on
reconstruction, and be conduct ed overseas
envi ronnent al conpliance
support for three Littora
Anti - Submarine Warfare (LASW
at-sea experinents
Dat a-col | ection efforts to
Conpl et e support | ASWdata fusion Tacti cal ASW dat a-fusion and

al gorithm devel opnent
Initial |ab denonstration of

dat a-di stribution architecture
Di screte bayesi an dat a-fusion
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| ASW LRT EER dat a-f usi on
t echnol ogi es

t echnol ogi es

FYO1l | ASWsea-test planning
FYO1l at-sea denonstration of

| ASW dat a- f usi on capabilities
| ASWtechnol ogy transition

pl anning to the Advanced
Under sea Warfare Concept
(AUSWC) program

Al t hough LWAD is applicable to all thrust areas,

is reflected in Cooperative ASWonly to avoid redundancy of entries.

Neutrali -
zati on FY0O0 FYo1l FY02—$10, 683
Rechar geabl e battery/fuel Devel opnent of 6.25" dianeter Devel opnent of weapon/ pl at f or m
cell/other lowrate, |ong Anti - Tor pedo Torpedo Tripw re connectivity technol ogi es for
endur ance power source System i ntegrated ASW capability
Initiate devel opment supporting denonstration
under sea vehicl e propul sion
requirenents
Dual - node war head concept for
6. 25" vehicle
Devel opnent of hi gh-speed, Rechar geabl e battery/fuel Devel opnent of broadband
supercavitating test bed; cell/other lowrate, |ong processing and intelligent
conduct prelimnary wre- endur ance power source control technol ogies for MA48
riding nodel tests devel opnent supporting undersea advanced capabilities (ADCAP)
Frequency-agi | e, broadband- vehi cl e propul sion requirements including integration with
Conti nue processing techni ques in Frequency agility/optinum submarine HF sensors and surface

conmpl ex (countered) littora
engagenent s

Af f ordabl e count er measure
conmponents in M3
configuration and perform at -

frequency sel ection using
adaptive cancellation and | ow
resol uti on i magi ng agai nst
count er neasur es

Est abl i sh payoff in torpedo

ship active sensors

Devel opnent of broadband
processing and intelligent
control technol ogies for M48
ADCAP including integration with
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sea testing ef fectiveness of the baseline

and Prototype Intelligent
Controllers

submari ne HF sensors

Conpl et e

Tactical control behavi or - Integrate affordable

design and codi ng representing count er neasure conponents in
full Anti-Submarine MK4 configuration and perform
functionality at-sea testing

Dual - nbde war head concept for
6. 25" vehicle

(U OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:
RELATED RDT&E:

(Y (Y

PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE
PE

cccccccccccc

0204311N (I ntegrated Undersea Surveillance Systen)
0601153N (Def ense Research Sci ences)

0602747N (Undersea Warfare Surveillance Research)
0602782N (M ne and Expeditionary Warfare Applied Research)
0602435N (COcean Warfighting Environnent Applied Research)
0603254N (ASW Syst ens Devel oprent)

0603506N (Surface Ship Torpedo Def ense)

0603553N (Surface ASW

0604221N (P-3 Mderni zati on Program

0604261N (Acoustic Search Sensors (ENG))

0604784N (Di stributed Surveillance Systens)

0604503N ( SSN- 688 and Trident Mbderni zation)
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(U) NON- NAVY RELATED RDT&E:
(U PE 0602173C (Support Technol ogi es Appli ed Research)
(U PE 0602702E (Tactical Technol ogy)
(U PE 0603739E (Advanced El ectronics Technol ogi es)
(U PE 0603763E (Marine Technol ogy)

(U SCHEDULE PROFILE: Not applicable
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(U COST: (Dollars in Thousands)

PRQIECT
NUMBER &  FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE  ESTI MATE
R2918 Naval Warfighting Experinents and Denonstration

43, 277

** The Science and Technol ogy Program El enents (PES) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0603792N and 0603238N

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  The mission of this programis to mature select technol ogies to
facilitate advanced operational experimentation. The coevolution of concepts and technol ogies requires that potentially
revol utionary devel opnments be investigated in Naval service operational experinmentation: Fleet Battle Experinents (FBE)
Advanced Warfighting Experinents (AVWE) and Limted Objective Experinments (LOEs). Concept driven operationa
experinentation is constrai ned because the technol ogy enployed is either fromcurrently depl oyed/ avail abl e systens, or
those about to conplete the acquisition process. This programin collaboration with the concept devel opnent activities
for the Navy and Marine Corps, identifies high |everage and potentially revolutionary technol ogy/ concept pairings and
focuses devel opnental efforts on preparation of Operational Experinent Articles (OEA). The OEAs (fiel dable technol ogy
prototypes) tailored for operational experinmentation will provide the ability to operate/experinent with technol ogi es
and concepts that woul d ot herwi se be too advanced or high risk to be enployed in the operational environment. Initia
efforts will nmature technol ogies in unmanned vehicl es, H gh Speed Vessels, “Expeditionary Gid" elenents, small |ow cost
sensors, rapid target geo-location, conbat Identification, advanced counterneasures and know edge nanagenent systens,
tailored for littoral environnents and expeditionary operations. These technol ogies are key enablers for evolving

Net work Centric access concepts for Naval first on scene operations in conflict and operations-other-than-war. Through
mat urati on of key enabling technol ogies, the programw || provide surrogate capabilities, which woul d be otherw se
unavai l abl e, and allow | eadi ng edge operational experinentation. The iterative technol ogy/concept collaboration wll
enabl e i nnovation and dramatically shorten the tinme to understand and capitalize on the ranifications of new

t echnol ogi es.

(U This program al so conpletes the foll owi ng Advanced Technol ogy Denonstrati ons (ATD): Reactive Mterial Advanced

War head, Multi-El ement Buoyant Cable Antenna, Milti-Platform Broadband Processing, and Forward Air Support Marine
(FASM. ATD prograns are selected for a match between technol ogi cal potential and Navy requirenents, which are derived
from operational issues of concern to the fleet. Risk-reducing ATDs cover integrating and assessing technology in a
realistic operational environnment and are focused on laying the technical foundations for acquiring inprovenents to
future joint warfighting capabilities. Each denonstration is designed to assess the extent to which the technology is
feasi ble, affordable, and conpatible with operational concepts and projected force structure.

(U Due to the nunber of efforts in the PE, the program described are representative of the work included in the PE
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(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design, devel opment, sinulation, and experinmental testing or prototype hardware. It is
al so necessary to validate technol ogical feasibility and concept of operations to reduce technological risk prior to
initiation of a new acquisition programor transition to an ongoi ng acqui sition program

(U PROGRAMS PLANS AND ACCOMPLI SHVENTS:

FY0O0 FYo1l FY02 $43, 277

REACTI VE MATERI AL ADVANCED - Selection and maturation of

WARHEAD Advanced Technol ogy technol ogy for Operational

Denonstration (ATD) - Experiment Articles in the areas

hjective is to utilize of :

energetic fragnments to enhance Unmanned Vehi cl es,

war head effectiveness agai nst H gh Speed Vessel s,

mssiles, aircraft and radar “Expeditionary Gid",

sites. Smal | Low Cost Sensors,

MULTI - ELEMENT BUOYANT CABLE Rapi d Target Geo-location,

ANTENNA (MBCA) ATD - Conbat |dentification

Obj ective is to devel op and Advanced Count er neasures

denonstrate an advanced Know edge Managenent

Buoyant Cabl e Antenna (BCA) These technol ogi es are key
Initiate Systemto provide a submerged enabl ers for. oper ati onal

subnmarine with two- way, hi gh_ experinmentation to exp! ore

data rate Utra H gh Frequency emergent Network Centric concepts.

(UHF) fleet satellite

comuni cations, line-of-site

(LOS) L-band, K-band

comuni cations as well as

accessory sensor functions

such as d obal Positioning

System Video, and Radar

Wr ni ng.

MULTI - PLATFORM BROADBAND

PROCESSI NG ATD — (bjective is

to devel op and denobnstrate
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Var fi ghting Experinments and
Denonstrati ons

SHEET

PRQJECT NUMBER:

PRQIECT T
War fi ghti

DATE: My 2001

R2918:
| TLE: Naval
ng Experinments and

Denpnstration

common, broadband acoustic
si gnal processing al gorithms
for submarine, surface ship,
and weapons sonar systens.

FORWARD Al R SUPPORT MARI NE
(FASM Maritine Defense
Denonstration (MDD) -
hjective is to denpnstrate a
gun | aunched observati on
vehicle with a 3 hour/240 nmi
flight endurance and
capabilities for surveillance,
battl e damage assessnent,
targeting and ordnance

di spensi ng.

Cont i nue

REACTI VE MATERI AL ADVANCED
WARHEAD ATD — Conpl ete
reactive fragnment design and
devel op war head desi gn
concept .

MBCA ATD - Conplete
demonstrati on system design
and initiate antenna
fabrication.

MULTI - PLATFORM BROADBAND
PROCESSI NG ATD — Col | ect
bistatic data for coordinated
attack devel opnent. Conduct

cl osed | oop denonstration of
si mul t aneous si gnal processing
for torpedoes. Collect Low
Band Vari abl e Depth Sonar
(LBVDS) sonar system i n-water
data. FASM MDD — Conduct first
vehicle flight tests and

R-1 Line Item 39

UNCLASSIFIED

Budget
( Exhi bi

ltem Justification
t R2, page 3 of 6)




BUDGET ACTIMITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603758N
PROGRAM ELEMENT TI TLE: Nava

UNCLASSIFIED

Var fi ghting Experinments and
Denonstrati ons

DATE: My 2001

PRQIECT NUMBER: R2918:
PRQIECT TI TLE: Nava

War fi ghting Experinents and
Denonstration

har den conponents for
subsequent gun | aunch testing.

Conpl et e

REACT!| VE MATERI AL ADVANCED
WARHEAD ATD — Conduct arena test
denonstrati on of Reactive \Warhead
agai nst representative target
sets.

MBCA ATD — Conduct si nul at ed
submarine (surface ship) and
actual submarine denonstration of
ant enna conmuni cati on
capabilities.

MULTI - PLATFORM BROADBAND
PROCESSI NG ATD — Conpl ete series
of coordi nated submari ne and
torpedo attack dempnstrations
utilizing common broadband
acoustic signal processing.
Denonstrate fully coherent

br oadband processing for al

pl atforns (ships, torpedoes and
submari nes).

FASM MDD — Conduct gun | aunch and
flight denonstration.

R-1 Line Item 39

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 4 of 6)




UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603758N
PROGRAM ELEMENT TI TLE: Naval Warfighting Experinments and

Denonstrati ons

(U PROGRAM CHANGE SUMVARY:

DATE: My 2001

PRQIECT NUMBER: R2918:
PRQIECT TI TLE: Naval

War fi ghting Experinents and
Denonstration

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget 0
Appropri ated Val ue:
Adj ustnents from FY 2001 President's Budget:
PE Restructure 43, 247
NWCF Rat e Adj ustnents -20
Non- Pay Inflation +62
NMCI  Reducti on 0 0 -12
FY 2002 Budget Subm ssion *x *x 43,277

** The Sci ence and Technol

ogy Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0603792N and 0603238N.

(U) CHANGE SUMVARY EXPLANATI ON:

(U) Funding: Not Applicable.

(U Schedul e: Not
(U) OTHER PROGRAM FUNDI NG

Appl i cabl e.

SUMVARY: The Navy's 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

(U 0601152N
0601153N
0602114N
0602123N
0602131M
0602235N
0602236N
0602271N
0602435N
0602747N
0602782N
0603114N

cccccccccces

I n- house Lab I ndependent Research

Def ense Research Sci ences

Power Projection Applied Research

Force Protection Applied Research

MC Landi ng Forces Tech

Conmon Picture Applied Research

War fi ght er Sustainment Applied Research

RF Systens Applied Research

Ccean Warfighting Environnent Applied Research
Undersea Warfare Applied Research

M ne & Expeditionary Warfare Applied Research
Power Projection Advanced Technol ogy

R-1 Line Item 39

UNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 5 of 6)



UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

BUDGET ACTIVITY: 3 PROGRAM ELEMENT: 0603758N
PROGRAM ELEMENT TI TLE: Naval Warfighting Experinments and

0603123N
0603235N
0603236N
0603271N
0603640M
0603729N
0603747N
0603757N
0603782N

ccccccccce

Denonstrati ons

Force Protection Advanced Technol ogy

Conmon Pi cture Advanced Technol ogy

War fi ght er Sustai nment Advanced Technol ogy

RF Systens Advanced Technol ogy

Mari ne Corps Advanced Technol ogy

Warfighter Protection Advanced Technol ogy

Under sea Warfare Advanced Technol ogy

Joint Warfare Program

M ne & Expeditionary Warfare Advanced Technol ogy

(U NON NAVY RELATED RDT& E.
(U 0603727D Joint Warfighting

(U 0603750D

Advanced Concept Technol ogy Denopnstration

(U SCHEDULE PROFILE: Not applicable.

R-1 Line Item 39

UNCLASSIFIED

DATE: My 2001

PRQIECT NUMBER: R2918:
PRQIECT TI TLE: Naval

War fi ghting Experinents and
Denonstration

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Advanced Technol ogy

(U) COST: (Dollars in Thousands)

PRQIECT
NUMBER & FY 2000 FY 2001 FY 2002
TITLE ACTUAL ESTI MATE ESTI MATE
R2917 M ne and Expeditionary Warfare Advanced Technol ogy
* * 48, 279
R2226 Shal | ow WAt er MCM Denps
48, 294 45, 200 0
R2720 COcean Mdel i ng M ne/ Su
8,783 2,972 0
TOTAL 57,077 48,172 48, 279

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0603782N, 0603792N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: Thi s Navy program el enent (PE) denopbnstrates technol ogies for

naval M ne Counterneasures (MCM, U S. Naval sea m nes, Naval Special Warfare, and Departnment of Defense (DOD) Expl osive
Ordnance Disposal (EOD). It is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capabilities through
the denopnstration of technologies to achieve mlitary objectives (Power Projection fromthe Sea) with mininal casualties
and col |l ateral damage. The PE supports the Joint Littoral Warfare M ssion Area by denopnstrating technol ogies that wll
provi de the Naval Force with the capability to dom nate the battl espace, project power fromthe sea, and support forces
ashore with particul ar enphasis on rapid MCM operations. The MCM conponent concentrates on the devel opment and
denonstration of technol ogies for organic mne counterneasures and Future Naval Capabilities supporting Ship to

Obj ective Maneuver. These include technol ogies for clandestine mnefield surveillance and reconnai ssance, organic self-
protection, organic mnehunting, neutralization/breaching and cl earance. The sea m ni ng conponent enphasi zes offensive
sea mning capabilities. Enphasis is on devel opment of fieldable prototypes, conponents and systens necessary to
denonstrate and val i date concepts and techni ques previously developed in 6.1 and 6.2 or devel oped and suggested by

i ndustry/academ a.
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Advanced Technol ogy

(U) MCM Technol ogy: Third-world nations have the capability to procure, stockpile and rapidly deploy all types of nava
m nes, including new generation m nes having sophisticated performance characteristics, throughout the littora

battl espace. “Desert Storni denmponstrated the U S. Navy's needs to counter the projected third world mne threat.
Advanced technol ogies are required to rapidly detect and neutralize all mne types, fromdeep water through the beach

(U) This research directly supports the Departnent of Defense Joint Warfighting Science and Technol ogy Pl an and the
Def ense Technol ogy Area Pl ans.

(U) The Navy Science and Technol ogy program i ncludes projects that focus on or have attributes that enhance the
affordability of warfighting systens.

(U) Due to the nunmber of efforts in this PE, the prograns are representative of the work included in this PE
(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the ADVANCED TECHNOLOGY DEVELOPMENT Budget
Activity because it enconpasses design devel opnent, sinulation, or experinmental testing of prototype hardware to

val i date technol ogical feasibility and concept of operations and reduce technological risk prior to initiation of a new
acqui sition programor transition to an ongoi ng acqui sition program

(U PROGRAM CHANGE FOR TOTAL PE:

FY 2000 FY 2001 FY 2002

FY 2001 President's Budget 57,393 45,618 48, 300
Appropri ated Val ue:
Adj ust ments from FY 2001 President's Budget:

SBI R/ STTR Tr ansfer - 739

Executi on Adj ust nent +653

Congressional Plus-up +3, 000

Federal Technol ogy Transfer -5

Congr essi onal Reci ssion -225 -446

Non- Pay Inflation +44

R-1 Line Item 40

Budget Item Justification
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Advanced Technol ogy

NWCF Rat es -6
Progr am Adj ust nment -59
FY 2002 PRESBUDG Submi ssi on 57,077 48,172 48, 279

The Sci ence and Technol ogy Program El ements (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PE(s) 0603782N, 0603792N.

(U) Schedul e: Not Applicable.

(U) Technical: Not Applicable.
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Advanced Technol ogy

(U) COST: (Dollars in thousands)

PROJECT

NUMBER & FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 TO TOTAL

TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
PRQJECT NUMBER/ PRQJECT TI TLE

R2917 *x *x 48, 279 44,679 43,929 43, 498 44,366 43,091 CONT. CONT.

** Due to the Science and Technol ogy Program El ement restructuring in FY 2002, funding | evels are unavail abl e, however,
the work described in FY 2000 & 2001 was funded in PE(s) 0603782N (R2226), 0603792N (R2721).

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  Thi s project devel ops and denponstrates prototype Mne Warfare
(MW system conponents that support a range of capabilities enabling Naval Expeditionary Forces to influence operations
ashore. Third-world nations have the capability to procure, stockpile and rapidly deploy all types of naval m nes

i ncl udi ng new generation mnes having sophisticated perfornmance characteristics, throughout the littoral battl espace.
“Desert Stornt denpnstrated the U.S. Navy’'s needs to counter the projected third world nmine threat. Advanced

technol ogies are required to rapidly detect and neutralize all mne types, fromdeep water through the beach. This

proj ect supports the advanced devel opnent and integration of sensors, processing, warheads and delivery vehicles to
denonstrate i nproved MWcapabilities. The Thrust Areas in this project are: (1) Surveillance and Reconnai ssance; (2)
Breaching and Neutralization; and 3) Sea Mning. The Mne Counterneasures (MCM Thrust Areas support the Organic MCM
Future Naval Capability.

(U) The Surveillance and Reconnai ssance Thrust Area focuses on devel opi ng and denonstrating technol ogies to detect,
classify, and identify mnes and obstacles through out the Littoral Penetration Area. Efforts within this thrust

i ncludes: renote sensing techniques to survey threat mning activities and m ne/obstacle field | ocations; advanced
acoustic/ non-acoustic sensors and processing technologies for rapid mnefield reconnai ssance and determ nati on of the

| ocation of individual mnes and obstacles. A npjor current focus is the devel opnent of technol ogies that provide rapid,
surveill ance and reconnai ssance, specifically in the very shallow water, surf zone, beach zones, craft |anding zones,
and beach exit zones (VSW SZ,BZ, CLZ, BEZ), that enable Ship to Objective Maneuver.
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET
DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare Advanced Technol ogy

(U) The Breaching and Neutralization Thrust Area focuses on devel opi ng and denpnstrating technol ogi es for stand-off
breachi ng of m nes and obstacles in the SZ/ BzZ/ CLZ/ BEZ and precision neutralization of individual mnes. Efforts within
this thrust includes: influence sweeping technol ogies for influence mnefield clearance, explosive and non-expl osive
technol ogi es for mne/obstacle field breaching, and advanced technologies to rapidly neutralize shallow water (SW sea
mnes. A major current focus is the devel opnent of technol ogies that provide rapid detection and stand-off breaching of
m nes and obstacles, specifically in the VSW SZ/ BZ/ CLZ/ BEZ) that enable Ship to Objective Maneuver.
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UNCLASSIFIED

FY 2002 RDT&E, N BUDCET | TEM JUSTI FI CATI ON SHEET DATE: June 2001
BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N PRQJECT NUMBER: R2917
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare PRQJECT TITLE: M ne and Expeditionary
Advanced Technol ogy War f are Advanced Technol ogy
(U) The Sea M ning thrust area focuses on devel opi ng and denpnstrating technologies for a wi de area sea nne. The

requi renents for inproved sea m ne technol ogi es has changed due to the reduced threat of the traditional subnmarines and
surface ships. The elevated threats today are the third world subnmarines and surface ships, which may be encountered in
the littoral waters of regional conflicts. Despite the dimnished sophisticated threat, it is inperative that the US
Navy mai ntains a broad-based and robust sea nining capability to replace aging in-service nnes. Enphasis is placed on
potentially high payoff advanced sensors for target detection and discrimnation and on | ow cost, w de area sea m ne
system concepts, including positive command/ control nechani sns and expanded weapon effectiveness.

(U PROGRAM ACCOMPLI SHMVENTS AND PLANS:

Survei |l | ance/

Reconnai ssance FYOO0 FYO1 FY02 ($29, 279)
Vect ored Thrust Ducted Advanced Airborne M ne Detection Dat a Fusi on
Propel l er (VTDP) Conpound - Devel opnent of advanced - Milti-platform nmulti-sensor data
Hel i copter el ectro-optic technol ogies for fusi on
- Initiated Advanced detection of nminefields froma - Common Tactical Picture to
Initiate Technol ogy Denpnstration to mariti me Unnmanned Airborne support maneuver pl anning
enhance heli copter Vehi cl e (UAV)

per f or mance and
safety/survivability
Initiated critical path
har dwar e acqui sition and
fabrication
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare

UNCLASSIFIED

DATE: June 2001

PROQJIECT NUMBER: R2917

Advanced Technol ogy

PRQJECT TI TLE
War f are Advanced Technol ogy

M ne and Expeditionary

Cont i nue

Advanced Surveill ance
Conti nued al gorithm
refinement of critica
envi ronment al paraneters;
Transitioned critical battle
space products to the nava
oceanogr aphic office

Model i ng and Si nul ation
Conti nued concept based
assessnment of technol ogies
for Organic M ne
Count er measur es

Very Shal | ow Wat er

(VSW/ Expl osi ve Ordnance

Di sposal (EOD) Reconnai ssance

- Continued devel opnent of
Unmanned Underwat er Vehicle
(UWV) based optim zed search
strategies for VSW
reconnai ssance
Conti nued devel opnent of
sensi ng technol ogi es and
capability to conjunctively
enpl oy sensed information

VTDP Conpound Hel i copt er
Design flight control system
based on piloted simnulation
Design H-60 airframe structura
nmodi fi cati ons.

Advanced Surveill ance
Transition of critical battle
space products to the nava
oceanogr aphic office

Model i ng and Si nul ation
Concept based assessnent of
technol ogi es for Organic M ne
Count er measur es

VSW EOD Reconnai ssance
Devel oprment of Unnmanned
Underwat er Vehicle (UUV) based
optim zed search strategies for
VSW r econnai ssance
Devel oprment of sensing
technol ogi es and capability to
conjunctively enpl oy sensed
i nformation
Demonstrate and eval uate
capability to conmunicate
target infornation to a contro
authority
Dempnstrate asset redirection
Denonstrate integrated search
mar ki ng, and report back in

Model i ng and Sinul ati on
Concept based assessnent of
technol ogi es for Organic M ne
Count er neasur es

Advanced Airborne M ne Detection
Devel opment of advanced el ectro-
optic technol ogies for detection

of mnefields froma nmaritine UAV

VSW EOD Reconnai ssance
Devel opment of UUV based
optim zed search strategies for
VSW r econnai ssance

Advanced Surveillance
Optim ze processing and data
reduction tools for wi de area
detection of mned areas and
obstacle belts
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603782N
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare

UNCLASSIFIED

DATE: June 2001

PROQJIECT NUMBER: R2917

Advanced Technol ogy

PRQJECT TITLE: M ne and Expeditionary
War f are Advanced Technol ogy

test-bed nmnefields in VSW
envi ronnments

Conpl ete

Joi nt Counterm ne ACTD
Conpl et ed Joi nt Count erni ne
Advanced Concept Technol ogy
Denonstrati on (JCM ACTD)
| ogi stics support for select

“residual” technol ogies

M NE | DENTI FI CATI ON
I nt egrated conponent STIL
technol ogi es in airborne
m nehunting sonar (AQS-20)
t owbody
Quantified performnce as
function of operationa
par aneters
Transitioned Streak Tube
I magi ng Lidar (STIL)
technol ogy to PE0604373N
(Ai rborne M ne
Count er neasures) for AQS-

Advanced Surveill ance
Al gorithm devel opment efforts
on critical environnenta
i nformation for anphi bi ous
oper ations
Expedi ti onary Warfare
Conmmuni cat i ons Net wor ki ng
Eval uati on/ assessnent of high
capacity communi cations |inks
bet ween m ne counterneasures
shi ps at sea
M NE | DENTI FI CATI ON
Anal ysis of helicopter towed
STIL mine identification
t echnol ogy

VTDP Conpound Hel i copter
Fli ght control system design

Modi fications to H-60 helicopter
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603782N

PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare

UNCLASSIFIED

Advanced Technol ogy

DATE: June 2001

PRQJECT NUMBER: R2917
PRQJECT TITLE: M ne and Expeditionary

War f are Advanced Technol ogy

20/ X

Advanced Airborne Target

Desi gnat or
Compl eted field tests and
docunent ati on of results,
quantifying localization
errors

Expedi tionary Warfare

Communi cati ons Net wor ki ng
Denonstrated, during Fleet
Battl e Experinent-H,
advanced hi gh capacity
comuni cations |ink between
nm ne count er measur es ships
at sea

VSW ECD Reconnai ssance
Demonstrated coordi nat ed
navi gati on and positioning
in VSWt hrough depl oynent of
a search vehicle and
i nspection vehicle during
Fl eet Battle Experinent-H

Br eachi ng/
Neutralizatio
n

FYOO

FYO1

FY02 ($19, 000)
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BUDGET ACTIVITY: 3

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET

PROGRAM ELEMENT: 0603782N

PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare

UNCLASSIFIED

DATE: June 2001

PROQJIECT NUMBER: R2917

Advanced Technol ogy

PRQJECT TI TLE
War f are Advanced Technol ogy

M ne and Expeditionary

Devel opment of reactive dart Devel opment of chemi cal dart St and- of f obst acl e breachi ng
di spensi ng concepts di spensi ng concepts Aut ononpus i nfluence m nesweepi ng
Devel opment of chemi cal for assault breaching
penetrator for I ntegration of high velocity,
neutralization of mnes reactive dart warhead payl oad and
niti Devel opment of continuous delivery platformfor system
nitiate i
rod warhead for obstacle | evel denpnstration
reduction
Anal ysi s of existing/planned
fleet air/gun | aunched
delivery systens for stand-
of f m ne/obstacl e breaching
Conti nued devel opnent and Devel opment of reactive dart Devel oprment of chenica
lethality testing of high di spensi ng concepts penetrator for neutralization of
velocity, reactive darts for Devel opment of cheni cal m nes
Cont i neutralization of beach and penetrator for neutralization Devel opment of continuous rod
ntinue . . .
surf zone m nes. of mnes war head for obstacl e reduction
Devel opnment of continuous rod
war head for obstacle reduction
Denpnstrated lethality of Denonstration of lethality of Denponstrate delivery of reactive
reactive dart agai nst reactive dart agai nst darts fromair delivered platform
surrogate beach zone mines representative surf zone m nes Demonstrate chem cal dart
Devel oped i nverse gui dance Denonstration of reactive dart Il ethality against representative
Compl ete | aw concept using d obal di spensi ng surf zone m nes
Positioning Systens position Denonstrati on of reactive
and velocity state data only hydrodynam c stability
Demonstration of chem cal dart
| ethal ity agai nst
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UNCLASSIFIED

FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDCGET ACTIVITY: 3 PROGRAM ELEMENT: 0603782N PRQJECT NUMBER: R2917
PROGRAM ELEMENT TI TLE: M ne and Expeditionary Warfare PRQJECT TITLE: M ne and Expeditionary

Advanced Technol ogy

War f are Advanced Technol ogy

representati ve beach zone m nes
Anal ysi s of existing/planned
fleet air/gun launched delivery
systenms for m ne/obstacle
breachi ng

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’s 6.1 program contributes to this effort.

(U NAVY RELATED RDT&E

(U PE
(U PE
(U PE
(U PE
(U PE
(U PE
(U PE
(U PE
(U PE
(U PE
U)

0601153N (Defense Research Sciences)

0602131M (Marine Corps Applied Research)

0602747N (Undersea Warfare Applied Research)

0602782N (M ne and Expeditionary Warfare Applied Research)
0602435N (Ocean Warfighting Environnent Applied Research)
0603502N (Surface and Shal | ow Water MCM

0603513N ( Shi pboard System Conponent Dev)

0603640M ( Mari ne Corpse Advanced Technol ogy)

0604373N (Airborne M ne Countermeasures)

0604784N (Di stributed Surveillance System

NON- NAVY RELATED RDT&E

(U) PE 0602712A (Countermni ne Systens)
(U) PE 0603606A (Landmi ne WF and Barrier Advanced Technol ogy)

(U) SCHEDULE PROFILE: Not applicable.

R-1 Line Item 40

Budget Item Justification
(Exhibit R 2, page 11 of 11)




